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~ Telex creates a display 


of a different color. 


No programming or system changes. 


Just plug into Telex 174/276 or 3274/3276 
controllers. The new Telex 279 Color Keyboard 
Display Station is much more than just another 
pretty display. It’s significantly different from 
other color displays in several key ways. 

For one thing, the Telex 279 is completely 
transparent to the controller. This means you can 
have the benefits of color without having to make 
complex, time-consuming programming 
changes or costly system upgrades. Just plug the 
Telex 279 into your Telex 174/276 controller or 
IBM 3274/3276 controller and you'll have all the 
advantages of displaying alphanumeric color 
data instantly at your fingertips. 


The advantages of color are easy to see. 
Color helps increase operator productivity 
through faster recognition and understanding of 
color displayed fields. And much more. 

For more information on Telex color displays 
and our full line of terminal and peripheral 
products, contact John Hawkins toll free at 
1-800-331-2623. 


Telex Computer Products, Inc. 

Terminals /Peripherals /Systems /OEM Products 
6422 East 41st + Tulsa, Oklahoma + 74135 
Phone: (918) 627-1111 


The innovation continues... TT | = a E X. 
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The spider’s web is a curious creation. Each is a unique expression of its creator, and 
some spiders weave more orderly and beautiful webs than others. The fine strands reflect 
both art and function, just as our communications technology allows not just faster but also 
more enhanced communication. If we can communicate more efficiently, perhaps we will 
be able to communicate more meaningfully as well. The quality of our communication will 
greatly affect the future, not just in business, but throughout our entire social order. The 
connections we are making not only encircle the earth, but reach far into space as well. 


This issue of Computerworld/ Extra! takes communications out of the sky-blue and puts it 
on terra firma. Our intent is to offer interesting yet pragmatic ideas you can begin thinking 
about and working with now. These articles, covering a variety of subjects, were written by 
industry leaders to give you important new insights. Some cover managerial topics such as 
business strategy, new regulatory concerns and interpersonal communication. Four com- 
munications experts offer their views on how DP managers should plan a communications 
Strategy for the next year or two. We take a hard look at AT&T’s plans for the ’80s. Other 
articles focus on technical issues, such as digital termination systems and open system 
architecture. The history of telecommunications is shown in a four-color poster on Page 94. 


We hope you find this issue useful and interesting. Ultimately, our most critical connection 
is with you. Any thoughts or comments you would like to share are most welcome. 
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INFORMATION COMPANY 
By Peter G.W. Keen 
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gious Center for information Sys- 
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pare a telecommunications and 
business strategy. 
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VIDEOCONFERENCING: 

A BRAVE NEW WORLD 

By Beverly Johantgen 

Travel money is tight, but busi- 
ness people need seminars to 
keep on top of their field. Here's 
how you can have your cake and 
eat it, too. 
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VIEWPOINT: DEVELOPING 
A TELECOMMUNICATIONS 
STRATEGY 


Howard Frank, Ted Withington, 
Len Kleinrock and Allen Rehert 
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BELL’S NEW STRATEGIES 
FOR THE ’80s 
By Christopher Mines 
It’s the biggest corporation in the 
world, and its mission has been 
changing dramatically. An indus- 
try analyst looks at how Bell's 
changes will affect you. 


SATELLITES: YESTERDAY, 
TODAY AND TOMORROW 
By John Dix 


It used to cost $40 million to 
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$8 million. Here’s everything you 
ever wanted to know about satel- 
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DIGITAL TERMINATION 
SYSTEMS 
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DTS is the last mile between the 
user and long-haul transmission 
facilities, and it’s arriving later this 
year. 
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VOICE RECOGNITION: 

A WORD ABOUT 

ITS FUTURE 

By Richard A. Foster 

Many applications lend them- 
selves to voice input, described 
by some as the only way to free 


us from keyboarding data. Will it 
work? 
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By William F. Zachmann 

Your organization needs to imple- 
ment a communications strategy; 
where to begin? Sometimes a 


model provides a good place to 
Start. 
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chine communication is fine, but 
it’s also important for us to devel- 
Op our writing, listening, speaking 
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DATA TRANSMISSION 
SERVICES IN BANKING 
AND FINANCE 

By Bennett B. Quillen 


More and more, financial institu- 
tions are moving funds and cash 
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ment. 
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Videotex originated in Europe 
and has been slow to catch on in 
the U.S. Perhaps Yankees have 
not found a practical use for it be- 
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look at what deregulation will 
mean for Big Business. 
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CHOOSING A PBX 

By David L. Creighton 

Most firms could benefit from in- 
Stalling their own telephone sys- 
tems; yet, for the DP department, 
a PBX could mean the difference 
between a new extension and a 
digital network. 





COMPUTER PROFESSIONALS 


Our growth continues to soar 
with newly created positions 
awaiting you now! 


At Lockheed Missiles & Space Company on the 
beautiful San Francisco Peninsula, you will find 

the widest variety of interesting projects to become 
involved in. As a high technology company with 
broad computer system requirements, we have 
large frame IBM's MVS/SP, IBM's VM/SP, UNIVAC's 
4100 O.S., DEC’s VAX/VMS, and DEC's TOPS-20 
computer systems which service our administrative, 
business, engineering, manufacturing, and 
scientific needs. We have one of the best in-house 
education programs anywhere, and our employees 
have constant opportunities to upgrade or diversify 
their careers. Your individual professional growth 
will only be limited by your own imagination and 
skills. Our current success continues to create new 
positions for talented individuals in the 

following areas: 


-eScientific Applicationse 


Our Data Systems Engineering organization offers 
unparalleled opportunities to data systems 
professionals. 


Major new development programs involving 
multiple VAXs, array processors, many PDP models 
from 11/70 to LSI 14/23, microprocessors, and high 
speed interconnects. 


Numerous on-going programs. 


Outstanding professional environment giving 
exposure to: A variety of software engineering 
techniques such as: 


—Entry, update, and publication of specifications 
using full screen editors and document 
formatting utilities. 


—Use of Program Design Language (PDL) to 
describe system designs 


—Automatic test result comparators for validation 


—New 4341 and VAX computer center dedicated 
to support advanced design studies 
and proposals. 


immediate openings exist in the following areas: 


Software and Systems Test 


The new programs are distributed processing 
systems that will be tested and integrated using 
techniques that enhance productivity, including: 


— Progressive Functional Integration which reduces 
the number of simulated interfaces 


—Sophisticated data source/sink simulators to allow 
parallel developments and regression testing 
(includes “virtual operators”’) 


—Automatic test result comparators which quickly 
isolate test anomalies 


— Error Seeding in an isolated configuration to 
“test the effectiveness of the test program 


Signal Processing 


Lockheed has career opportunities for analysts with 
experience in statistical signal processing; design 
of fixed and adaptive digital filters, phase locked 
loops, detectors, demodulators; and the theory of 
detection, decisions and parameter estimation. 
Projects emphasize the synthesis of signal 
processing algorithms, estimation of performance 
and the development of software simulations for 
proof of algorithm concepts. 
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Spacecraft Command Systems 


Software Systems engineers are needed to work 
with advanced spacecraft computer systems. The 
software performs all vehicle guidance and 
pointing control, command decoding and 
telemetry, and the control of payloads, solar array 
and antennas. 


Command, Control, 
And Communications 


Software engineers and data systems professionals 
are needed for the development of advanced C3 
systems. These systems require the synthesis of large 
scale data processing architectures to accomplish 
reduction and exploitation of wide band data, and 
to accomplish the fusion and correlation of multiple 
source information. 


Systems Software Development 


The new programs, computer center, and on-going 
programs require individuals with experience with 
any of the following operating systems. 

VAX/VMS MVSI/SP 

RSX14M Data General's RDOS 

CDC’s MPX/OS_ _— Perkin-Elmer’s MT32 


Responsibilities will include designing project 
specific enhancements to the operating systems, 
planning upgrades of operating systems, and 
consulting with application designers on critical 
issues. Qualified candidates for these positions 
should have knowledge of O/S internals and have 
device driver experience. There is a strong 
emphasis on computer networking graphics 
subsystems, and array processors. 


eBusiness Applicationse 
Lockheed Missiles & Space Company is completely 
redesigning its administrative computer 
applications for financial manufacturing, 
engineering, procurement and logistics into an 
integrated DATA BASE system using multiple large 
main frames operating under IBM’s MVSI/SP, IBM’S 
VMISP, UNIVAC’s 1100 O.S., DEC’s VAX/VMS, and 
DEC’s TOPS-20 computer systems. These services are 
offered by our Information Processing Division 
through use of time sharing, interactive processing, 
online data base transactions, graphics, CAD/CAM, 
and local and remote batch services. 


We are looking for data processing professionals 
interested in becoming members of a highly skilled 
team involved in the top down design and 
development of our administrative data base 
environment. Entry as well as senior level positions 
are open for professionals with appropriate 
technical degree and experience. Here are just 
some of those newly created openings: ~ 


Computer Programmer 


Works from requirements specification, developing 
application program designs. There are both team 
and individual assignments. Will be responsible for 
program development and validation, participates 
in or conducts walk-through of proposed design 
solutions. A BS degree in Computer Science or 
Management Information Systems or equivalent 
experience is required. 


Data Administrators 


You will be responsible for the analysis and 
modeling of company data in support of integrated 
data base activities. IMS experience is preferable 
and familiarity with Data Dictionary Concept ~ 

is a plus. 


Data Base 
Administrators/Designers 


You will be responsible for the complete design of 

large scale, integrated IMS data bases. Candidate 
should be familiar with designivalidation aide and 
utilities, such as DB PROTOTYPE Il. 


Senior Data Systems Analysts 


A minimum of eight years of experience in 
integration at the system level in one or more of the 
following areas: applications, hardware systems, 
software, teleprocessing, data architecture 
modeling, data base design and support. Expertise 
in test planning, configuration control, data access 
control, standards and data base oriented business 
systems definitions is desirable. 


Advanced Systems 
Engineer Specialist 


Negotiate with project organizations in the 
definition of major Computer Programming Systems 
requirements. Development of technical 
contributions for the general requirements will 
follow. The specialist will perform interface analysis 
in the support of project integration in both a 
program andlor a project environment. 


Scientific Programmer 


Perform numerical and digital computer analyses 
on engineering and scientific problems associated 
with telemetry data processing and graphics, and 
program their solutions on various digital 
computers. Prepare appropriate reports and 
develop software descriptive documentation. Three 
years’ experience associated with the design and 
development of graphics, telemetry data 
processing and computer simulation software. 
Experience on UNIVAC 1100, DEC, VAX or DEC 
System 20 computer systems and use of FORTRAN is 
highly desirable. 


Data Processor, Senior 

Assist in the systems design programming effort for 
development of our Factory Data Collection System. 
A basic understanding of the Guardian Operating 
System, Transaction Application Language and 
Tandem System is requiréd. Other assignments 
include working in consular teams with users of our 
Advanced Information Center. Experience with the 
following languages is desirable: VSPC, APL, GIS, ‘ 
M204 data base system and RAMIS. A four year 
degree and related experience in data processing 
is required. 


Ready to make your move? For immediate 
consideration, please send your resume (indicating 
position of interest) to Professional Employment, 
Dept. 653-0317, P.O. Box 504, Sunnyvale, CA 94086. 
We are an equal opportunity affirmative action 
employer. U.S. CITIZENSHIP REQUIRED. 


At Lockheed, technical excellence is our way of life. 


=,rLockheed Missiles & Space Company 





Why use their flexible discs: 


Athana, BASF, Control Data, Dysan, IBM, Maxell, Nashua, 
Scotch, Shugart, Syncom, 3M, Verbatim or Wabash 


when you could be using 


MEMOREX 


high quality error free discs? 


8” SSSD IBM Compatible (128 B/S, 26 Sectors) 


Product Description 


8” SSSD Shugart Compatible, 32 Hard Sector 


8” SSDD IBM Compatible (128 B/S, 26 Sectors) 


8” DSDD Soft Sector (Unformatted) 
8” DSDD Soft Sector (128 B/S, 26 Sectors) 
8” DSDD Soft Sector (1024 B/S, 8 Sectors) 


8” DSDD Burroughs B-80 Comp., 32 Hard Sector 


5%" SSSD Soft Sector (Unformatted) 
5%" SSDD Soft Sector w/Hub Ring 
5%" SSDD 10 Hard Sector w/Hub Ring 
5%" SSDD 16 Hard Sector w/Hub Ring 
5%" DSDD Soft Sector w/Hub Ring 
5%" DSDD 10 Hard Sector w/Hub Ring 
5%" DSDD 16 Hard Sector w/Hub Ring 


SSSD = Single Sided Single Density; SSDD = Single Sided Double Density 
DSDD = Double Sided Double Density 


Memorex Flexible Discs...The Ultimate in Memory Excellence 


Quality 

Memorex means quality products that you can depend 
on. Quality control at Memorex means starting with the 
best materials available. Continual surveillance through- 
out the entire manufacturing process. The benefit of 
Memorex's years of experience in magnetic media pro- 
duction, resulting, for instance, in proprietary coating 
formulations. The most sophisticated testing proce- 
dures you'll find anywhere in the business. 


100 Percent Error Free 

Each and every Memorex Flexible Disc is certified to be 
100 percent error free. Each track of each flexible disc 
is tested, individually, to Memorex’s stringent standards 
of excellence. They test signal amplitude, resolution, 
low-pass modulation, overwrite, missing pulse error 
and extra pulse error. They are torque-tested, and 
competitively tested on drives available from almost 
every major drive manufacturer in the industry includ- 
ing drives that Memorex manufacturers. Rigid quality 
audits are built into every step of the manmanufacturing 
process and stringent testing result in a standard of 
excellence that assures you, our customer, of a quality 
product designed for increased data reliability and 
consistent top performance. 


Customer-Oriented Packaging 

Memorex’s commitment to excellent does not stop 
with a quality product. They are proud of their flexible 
discs and they package them with pride. Both their 
packaging and their labeling have been designed with 
your ease of identification and use in mind. The desk- 
top box containing ten discs is convenient for filing and 
storage. Both box labels and jacket labels provide full 
information on compatibility, density, sectoring, and 
record length. Envelopes with multi-language care and 
handling instructions and and color-coded removable 
labels are included. A write-protect feature is available 
to provide data security. 


Full One Year Warranty— Your Assurance of Quality 
Memorex Flexible Discs will be replaced free of charge 
by Memorex if they are found to be defective in materials 
or workmanship within one year of the date of purchase. 
Other than replacement, Memorex will not be respon- 
sible for any damages or losses (including consequential 
damages) caused by the use of Memorex Flexible 
Discs. 


Quantity Discounts Available 

Memorex Flexible Discs are packed 10 discs to a 
carton and 10 cartons to a case. Please order only in 
increments of 100 units for quantity 100 pricing. We 
are also willing to accommodate your smaller orders 
Quantities less than 100 units are available in incre- 
ments of 10 units at a 10% surcharge. Quantity 
discounts are also available. Order 500 or more discs 
at the same time and deduct 1%; 1,000 or more saves 
you 2%; 2,000 or more saves you 3%; 5,000 or more 
saves you 4%; 10,000 or more saves you 5%; 25,000 or 
more saves you 6%; 50,000 or more saves you 7% and 
100,000 or more discs earns you an 8% discount off our 
super low quantity 100 price. Almost all Memorex 
Flexible Discs are immediately available from CE. Our 
warehouse facilities are equipped to help us get you 
the quality product you need, when you need it. If you 
need further assistance to find the flexible disc that’s 
right for you, call the Memorex compatibility hotline. 
Dial 800-538-8080 and ask for the flexible disc hotline 
extension 0997. In California dial 800-672-3525 ex- 
tension 0997. Outside the U.S.A. dial 408-987-0997. 


Buy with Confidence 

To get the fastest delivery from CE of your Memorex Flexible 
Discs, send or phone your order directly to our Computer 
Products Division. Be sure to calculate your price using the CE 
prices in this ad. Michigan residents please add 4% sales tax. 
Written purchase orders are accepted from approved govern- 
ment agencies and most well rated firms at a 30% surcharge 
for net 30 billing. All sales are subject to availability, acceptance 
and verification. All sales are final. Prices, terms and speci- 
fications are subject to change without notice. Out of stock 
items will be placed on backorder automatically unless CE is 
instructed differently. Minimum order $50.00. International 
orders are invited with a$20.00 surcharge for special handling 
in addition to shipping charges. All shipments are F.O.B. Ann 
Arbor, Michigan. No COD's please. Non-certified and foreign 
checks require bank clearance. 

Mail orders to: Communications Electronics, Box 1002, 
Ann Arbor, Michigan 48106 U.S.A. Add $8.00 per case or 
partial-case of 100 8-inch discs or $6.00 per case or partial 
case of 100 5%-inch mini-discs for U.P.S. ground shipping and 
handling in the continental U.S.A. If you have a Master Card or 
Visa card, you may call anytime and place a credit card order. 


- Order toll-free in the U.S. Call anytime 800-521-4414. If you 


if you are outside the U.S. or in Michigan, dial 313-994-4444. 
Order your high quality, error free Memorex discs today. 


Copyright ©1982 Communications Electronics” 


CE quant. 
100 price 
per disc ($) 
2.09 
2.09 
2.74 
3.14 
3.34 
3.34 
3.34 
1.94 
2.34 
2.34 
2.34 
3.09 
3.09 
3.09 


High Quality 
Error Free 


ene) am Maes TOM ASSOC MTOR 


Order Toll-Free! 
(800) 521-4414 


In Michigan (313) 994-4444 


For Data Reliability—Memorex Flexible Discs 


™ 


MA COMMUNICATIONS 
ELECTRONICS” 


Computer Products Division 


854 Phoenix 0 Box 1002 O Ann Arbor, Michigan 48106 U.S.A. 
Call TOLL-FREE (800) 521-4414 or outside U.S.A. (313) 994-4444 
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New roles for 
people must 
precede new 
communications 
opportunities. 


Computerworld/ Extra! 


Page 6 


tion, consulting skills and service; 
and more and more resources are 
committed to end-user tools. 

Any comprehensive communica- 
tions-based strategy relies on acceler- 
ating the shift from DP as a manufac- 
turing department — in which jobs 
are based on building systems or on 
operations —— to an “information 
company.” 

The head of informations systems 
has to have the authority, visibility 
and breadth of focus to coordinate an 
organizational resource relevant to 
all business functions and units. 
User-liaison roles are filled by such 
key personnel as: 

¢ Business-oriented analysts. 

¢ Office technology specialists. 

¢ Functional support staff for end 
users (and support for a financial 
modeling capability). 

¢ Technical support staff (for in- 
stance, for a hot line to a DBMS spe- 
cialist). 

¢ Planners (for network standards 
and capacity, analysis of user needs 
and technical options and so on.) 

e Educators and trainers. 

There is ample reason to expect the 
current shortage of skilled analysts, 
technical specialists and, above all, 
technology managers to grow even 
worse in the next few years. Backlogs 
of development projects, already 
large, will grow as supply creates de- 
mand. 


Paper Exercise 


It would be an illuminating exer- 
cise actually to create the informa- 
tion company on paper by pooling 
all computer-related costs and assets, 
including modems, communications 
lines and terminals. The company’s 
investment in.software — if known 
— should be capitalized and depreci- 
ated as the long-term asset it is. 
(Botched development efforts should 
be written off.) 

The resulting balance sheet may 
well be among the largest business 
segments in the organization. Its 
management structure should reflect 
this. One may ask how many senior 
managers it has; how much it spends 
on research and development, mar- 
keting and human resource plan- 
ning; what the career path is to se- 
nior management; and so on. It 
should have adequate strategic plan- 
ning mechanisms and sophisticated 
costing and pricing analyses. 

In practice, the information compa- 
ny usually is run by a few over- 
worked, outstanding “hybrids” 
people who are fluent about technol- 
ogy and literate about business and 
applications, or vice versa. There is a 
virtual absence of middle manage- 
ment talent and no succession plan- 
ning..Analysts are confronted by 
new demands of a user-driven envi- 
ronment: communication, awareness 
of business priorities, service and 
consultancy skills. 

Worse than all this, there is a vast 
shortage of telecommunications staff 
to handle technology assessment, 
network planning, long-term capaci- 
ty analysis, purchasing, costing of 
components and services, installa- 
tion and the traffic to the highways 
and vice versa. 

It will be a waste of time for organi- 
zations to get ready to exploit the op- 
portunities communications technol- 


ogy opens up, if those organizations 
fail to create the roles and to develop 
the people critical for this new con- 
text. 


Educating the Organization 


Creating these roles and broaden- 
ing the management focus is obvi- 
ously not something information 
systems can do unilaterally. Commu- 
nications technology implies a 
change in authority for planning and 
setting development priorities, reor- 
ganization and major changes in 
staffing, hiring and promotion. Top 
management, both at the corporate 
level and in the user department, 
needs to be brought into the process. 

This means strategic education. In 
too many companies, DP is gearing 
up to meet the challenges of the new 
computing environment but lacks 
the needed authority and mandates. 
Management has generally gotten 
along- adequately with limited 
knowledge of computers. Relatively 
suddenly, they need to be proactive, 
not reactive, and to make strategic 
policy decisions, especially in the 
following areas: 

¢ Regulating the free market: decid- 
ing which aspects of the ideal capa- 
bility require central direction (and 
therefore stay within the DP monop- 


oly) and which are local option and- 


can be purchased in the free market. 
¢ Setting the criteria for selective 
application and establishing priori- 
ties. Given even existing backlogs, 
there is simply no way increased de- 
mand for applications can be met. 

Unfortunately, management is gen- 
erally puzzled by computers. The 
education available to them focuses 
either on concepts or details and 
rarely relates them. 

It is undesirable either to over- 
whelm managers with inert details 
(try explaining X.25 vs. SNA) or to 
ignore them and rely on simple, gen- 
eral concepts (for example, “A dis- 
tributed processing system should 
correspond to the organization’s 
style and structure; it makes no sense 
to run a fully decentralized system in 
an organization with a strong central 
planning and central focus). 

Educating top managers is an essen- 
tial step toward creating the informa- 
tion company and meshing the busi- 
ness and technology plan. This step 
needs to be supported by a sustained 
commitment to education at all lev- 
els of the organization. For example, 
implementation skills are imperative 
for systems personnel; they can no 
longer just handle technical issues 
and leave the rest to the user. They 
have to learn how to design for im- 
plementation. Office technology, for 
instance, involves little systems de- 
velopment, but major organizational 
changes. 

At the same time, users can no long- 
er delegate to technicians decisions 
that affect every aspect of their busi- 
nesses. They have to get “involved,” 
but they lack the vocabulary and 
methods to do so. How do they help 
develop functional specifications or 
a testing plan? They need to learn 
what happens in systems develop- 
ment and what their roles are. 

Telecommunications and data man- 
agement together constitute a new 
computing environment. There is as 
urgent a need to get DP people ori- 


ented toward that environment as to 
bring users up to date. In many com- 
panies, attention and money is in- 
creasingly given to user education, 
but the busy DP staff gets little of ei- 
ther. They are provided with semi- 
nars to update the technical skills 
they need for current jobs, but not to 
prepare them for a world of commu- 
nication and end-\:ser tools where 
consulting skills aud knowledge of 
business functions are essential. 

Strategic computer education is ex- 
pensive — and vital. If we think of 
communications technology — and 
the terminal that is its concrete em- 
bodiment — as a culture shock, then 
education needs to lead rather than 
follow change. 

On the whole, DP has not played an 
active role in strategic education. In 
fact, training efforts by DP have of- 
ten made the culture gap even wider. 
Such training programs reinforce us- 
ers’ expectations that computers are 
boring, complicated, not very useful 
and, worse, that computer people do 
not care about helping users. There is 
a difference between education and 
training. 


Stimulate Creative Thinking 


The distinction between informa- 
tion highways and information traf- 
fic is an important one. With tradi- 
tional batch-oriented technology, 
there was relatively little scope for 
innovative thinking about applica- 
tion. The infrastructure was the traf- 
fic. Communications (and, to a lesser 
extent, the microcomputer) relies on 
creativity. For example, real estate 
companies in Boston can now show 
customers houses in California; 
mortgage applications can be sent by 
fax to a bank specializing in home 
loans; an oil company allows distrib- 
utors to access a data base on inven- 
tory levels in order to smoothe out 
orders; an insurance salesman carries 
a briefcase with a modem that allows 
the creation of custom-tailored plans 
in the customer’s home. 

These innovations provide a com- 
petitive edge. They are simple, clever 
ideas that result when an expert in 
traffic links up with an expert on 
highways. We simply have no idea of 
the limits even of existing communi- 
cations technology on such innova- 
tions. Moreover, these innovations 
tend+to be fairly inexpensive because 
the bulk of the investment has al- 
ready been made — in the network. 

Prestel, the British Post Office’s vi- 
deotext experiment, provides a use- 
ful lesson about creative thinking. 
Prestel was a major technical innova- 
tion that was watched carefully in 
the U.S. It has not become an applica- 
tion innovation. That it would not do 
so has seemed obvious for several 
years. Most of the data accessible via 
Prestel was simply either not worth 
paying a premium for or better ob- 
tained manually: restaurant guides, 
timetables, price lists or, to the UK 
government’s dismay, guides to 
Soho pornography stores. 

A terminal is just a terminal. A net- 
work is just something you take for 
granted unless it is malfunctioning. 
Perhaps a key rule for communica- 
tions technology is: if, in a demon- 
stration, your selling point is the ter- 
minal and you need to focus on the 
network, you are in trouble. The user 
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To show you 
what we mean, we're conducting information 
management seminars that would be well 
worth paying for, if we didn't offer them free. 

In just half a day, you'll learn new ways 
to get information into your computer—with 
Key/Master, the on-line data entry system for 
CICS that lets you capture data right from the 
source and requires NO programming. 

You'll learn about a powerful data dictionary 
system called Data Catalogue 2, the most 
comprehensive dictionary product available. 
And the newest addition to the TSI line. 

You'll learn new techniques for storing and 
retrieving information—with Docu/Master, the 
on-line system that gives you immediate ac- 
cess to the full text of your vital business docu- 
ments, regardles of size or quantity. 

And you'll learn how to get information out 
of your computer in the form you want to see 
it—with the Data Analyzer, the most flexible 





ucts time well spent. 
To reserve your 
place at the seminar, just fill out the coupon 
and send it to us. 
But do it today. Seating is limited. 


TSI International 

50 Washington Street 

Norwalk, CT 06854 (203) 853-2884 
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and conquer. 


Unite under a single vendor and help conquer the threat to 
productivity posed by troubles, faults and interruptions in your data 
communications system. 





When the single vendor is the Bell System, you have one supplier 
with a universal presence responsible for your entire network—modems, 
terminals and data communications lines. This saves costly time. 

Bell reliability extends to such data products and services as the 
state-of-the-art, 3270-compatible Dataspeed® 4540 terminal. It extends 
to the high-performance 43 teleprinter, and to COMM-STOR?* II 
communications storage devices. It extends to Dataphone” II service, the 
self-diagnostic data communications system, and to Dataphone’ digital 
service, a digital network that speeds transmission and virtually 
eliminates errors. 

Bell Account Executives provide you with complete communica- 
tions systems that can change shape to meet your moment-to-moment 
needs. These same systems can be easily modified, or accept new compo- 
nents to keep pace with the growth of your business and with changes in 
technology. And your service agreement with Bell protects your system 
against obsolescence. 

Put our knowledge to work for your future. 


The knowledge business 


*Registered trademark of Sykes Datatronics, Inc. © 





‘ Quite simply, the 
quality of many 
user-system 
interfaces is 
horrible.’ 


is excited by functional capability, 
which for communications means 
data and/or a business edge. Prestel 
remains a brilliant infrastructure — 
with dull traffic. 

The people in the organization 
most likely to come up with creative 
applications are the ones closest to 
the business environment: in such 
areas as marketing, customer service, 
and corporate planning. The isola- 
tion of many DP units from the wid- 
er organization means they cannot 
add to this list. Nor do they have 
contacts or credibility with market- 


ing. 
Improve Design Skills 


In a world of communications, the 
user is a consumer. We all know a lot 
about consumers — they are our- 
selves. We buy calculators and cars 
on the basis of more than just func- 
tionality. Such factors as ease of use, 
aesthetic design, service and packag- 


ing differentiate the product. 

Some DP units are so used to hav- 
ing a monopoly on computer use that 
they may not realize that we have 
moved from supply to demand eco- 
nomics. If a a customer or a manager 
in our organization dislikes our deci- 
sion support system or teleconfer- 
encing capability, that person will 
not use it. 

Quite simply, the quality of many 
user-system interfaces is horrible. DP 
professionals’ skills have been main- 
ly in the area of data structures and 
procedures. Lacking clear concepts 
of users and of the context of use, 
they too often impose inflexible, un- 
communicative systems. This is sim- 
ply unacceptable to discretionary 
consumers. 

Any analysis of what makes end- 
user software sell — packages, lan- 
guages, inquiry systems and so on — 
will highlight the importance of ease 
of use, ease of learning, robustness 


TIT’s X.25 seminar makes the connection 


The old can-and-string routine can still be great fun. 
To think that you can communicate across the room, 
around the corner, or up the stairs with two old soup 
cans and a string is incredible. You were probably 
amazed when you discovered that you could talk from 
the treehouse to the den with the cans and string. 


However, once you begin to utilize X.25, your defi- 
nition of incredible will quickly expand. Your old can- 
and-string routines are a cinch with X.25. In fact, X.25 
will make the can-and-string routine look like child’s 
play. 


From a Taut String to Satellite Earth Stations 


TTl’s intensive three-day seminar, featuring Peggy 
Karp and Don Weir, will make your fmplementation of 
X.25 easy. You will discover the full potential of 
packet switching and local area network protocols. 
You will see how your communication can change 
from taut string to twisted pair to coaxial cable to 
microwave tower to satellite earth station. 


You will learn how X.25 can cut your communication 
costs, increase the capability of your networks, make 
simultaneous multiple connections and handle speed 
and code conversion all without additional hardware 
costs or more leased lines. Other standards, such as 
X.3, X.28 and X.29, will also be discussed. 


None of these things could happen with the cans but 
with X.25 you have no danger of getting your string 
tangled in the tree. 


The Great Spring Seminar Giveaway 


Don’t hesitate to make the X.25 connection this 
Spring. When five people from the same company 
attend the same X.25 seminar, a sixth may attend 
tuition-free, courtesy of TTI. 


For full seminar information, registration procedures 
and giveaway details, complete the coupon below or 
Call (213) 394-8305. 


Chicago 
Washington, D.C. 
Zurich, Switzerland 


PLEASE SEND ME INFORMATION ON: 


3.25 SEMINAR 
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CWE 2/82 
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CITY/STATE/ZIP 
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74) 1Oth ST, SANTA MONICA, CA 90402, (213) 394-8305 


and flexibility. Providing these re- 
quires good technical skills, which 
are hard to learn, and a solid under- 
standing of users and uses, which is 
easy to learn when the technician 
recognizes its importance. It mainly 
requires spending time with users, 
observing and listening. 
The interface is the system. 


Getting Started 


It is hard to break away from a tech- 
nocentric world view. The DP field 
has not commanded respect for its 
breadth of focus and its concern for 
relating its technology to organiza- 
tional life and business activities. 
The payoff for telecommunications 
and business strategy is potentially 
huge. It involves a joint venture be- 
tween colleagues — users and sys- 
tems. 

The starting point is the business 
plan: what are the critical success fac- 
tors for the organization? What are 
the opportunities for new products 
and services? Where can improve- 
ments in information access ana dis- 
tribution and in communication im- 
prove effectiveness? 

If the senior information systems 
planners do not know where to get 
answers to these questions, all they 
can do is build the communications 
infrastructure and hope. The ques- 
tions define the criteria for a comput- 
ing strategy. That strategy cannot in 
itself answer them. 

Given the strategy, manageu.ient 
needs to know the strategic choices 
and tradeoffs. The details involve 
private vs. value-added networks, 
SNA, X.25, intelligent terminals, ca- 
pacity and buying bandwidth. The 
concepts relate to the user — to traf- 
fic. Only when management and in- 
formation systems jointly evaluate 
what the communications capability 
should provide, in terms of informa- 
tion creation, access and distribution, 
can a network architecture be de- 
fined. The architecture should not 
determine the capability and use. 

Given the architecture, the final 
and key issue is delivery. Who leads 
the planning and implementation 
process? With what authority? What 
roles must be filled for effective co- 
ordination? What education is need- 
ed? What are the design criteria? 

The planning horizon for a commu- 
nications strategy is 1985, not 1982. 
The technology is still in flux and de- 
mand characteristics unclear. We are 
still a long way from true integration 
of the technological building blocks 
underlying the ideal capability. It 
may well be that the best short-term 
plan is to try and avoid decisions that 
commit the organization over the 
long term. 

Information systems needs to get 
ready for 1985, and that means get- 
ting the organization ready. Perhaps 
the two key components of the 1982 
strategy are strategic education and 
the creation of the new roles commu- 
nications implies. 

Communications technology repre- 
sents an immense organizational op- 
portunity. It requires an organiza- 
tional focus. 


Peter G.W. Keen is an associate profes- 
sor of management science and member 
of the Center for Information Systems 
Research at MIT. Re 
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By Beverly Johantgen 


VIDEOCONFERENCING: 


3 


A 


BRAVE NEW WORLD 


During the 1980s, most of us will experience a new dimension 
in business communications — the videoconference. This new 
communications tool will include all three currently primary 
means of business communication: 

¢ Personal communication through face-to-face meetings. 

¢ Verbal communication through use of the telephone. 

¢ Visual communication through written format, such as let- 
ters and memos. 

Electronic conferencing has been available for many years in 
the form of the simple telephone conference call. Videoconfer- 
encing adds the next dimension to these electronic conferences 
because it provides a form of face-to-face contact without the 
necessity of travel. At the same time that the electronic medi- 
um of television has come into prominent use as a communica- 
tions tool for business and education, continuing advances in 








One firm’s 


videoconference 
dropped costs 
from $288 to $70 
per attendee. 
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satellite technology have made the 
private use of television far more 
cost-effective. Videoconferencing is 
the next logical step in the growth of 
the electronic conferencing business. 

Recently, large-screen television 
has made videoconferencing more 
acceptable, even in live convention 
settings. This device has enhanced 
the acceptance of a “live via satellite” 
videoconference as a means of com- 
munication. At a recent videoconfer- 
ence for the Seventh Day Adventists, 
the origination site featured a 24-foot 
television screen in addition to the 
live presenters. The majority of the 
1,000 people in the audience seemed 
to prefer watching the live television 
screen instead of the live presenters. 

The most important aspect of either 
a videoconference or a live confer- 
ence is the careful preplanning of 
the program to meet the objectives of 
the conference. Currently available 
video techniques should be consid- 
ered in the preparation of materials, 
becausé appropriate video effects can 
communicate a particular idea, statis- 
tic or new product with even more 
impact than can a live presentation. 
Television technology now used for 
entertainment can also be used for 
effective business communication. 

However, the use of special effects 
should not overwhelm the subject 
matter being presented. 

Over the past several years a num- 
ber of studies have been done on the 
psychology of videoconferencing 
and the effectiveness of these pre- 
sentations. These studies have found 
that when this medium is used with 
an understanding of its expense, pre- 
senters generally organize their ma- 
terials in a time-efficient manner. 

The use of the electronic medium 
has a strong tendency to keep the 
subject matter discussed within the 
specific objectives of the meeting. 
Not only is travel time saved in get- 
ting the participants together, but 
also “on-line” time is saved because 
of better organization. 


Available Technology 


Teleconferencing by telephone still en- 
counters some resistance. Even to- 
day, after many years in which the 
telephone was used as a means of 
electronic conferencing, many sales 
and motivational organizations still 
believe face-to-face contact is an ab- 
solute requirement for complete 
communication. 

Facsimile transfer, slow-scan and com- 
pressed video have added to the com- 
munications value of audio confer- 
ences. Pictures transferred under 
these conditions are somewhat poor- 
er than the full video we have all ex- 
perienced in live television. In a con- 
ference situation, slow-scan picture 
transmission is very often adequate 
and useful, depending on the live in- 
teraction required. The use of slow- 
scan or compressed video pictures, 
although poorer in quality than full 
motion television, is perfectly ade- 
quate and far less expensive than a 
full-motion color video transmission. 

Full-motion one-way video is gaining 
rapid acceptance for conferences that 
are’ primarily one-way communica- 
tions. Such conferences are suitable 
for educational meetings where basic 
information is being presented to 
conference attendees in remote loca- 
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Employee Expenses 
Facilities Expenses 
Production Expenses 


TOTAL 


1981 Teleseminar 1980 Road Show 


27 6 
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$13,000 
-42,000 
37,000 


$92,000 


. $54,000 
44,000 
89.000 


$187,000 
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Figure 1 


tions and complete interaction is not 
necessary. 

Full-motion one-way video/two-way 
audio is currently the most widely ac- 
cepted form of videoconferencing. It 
is presented to a group of conference 
attendees at a remote site or several 
remote sites with the ability for com- 
plete audio interaction. 

This form of videoconferencing is 
most suitable for education, new 
product introductions, sales, training 
or any other meetings that present 
information to a widely dispersed 
group of people. Videoconferencing 
of this type is now growing most 
quickly; it becomes cost-effective as 
the number of attendees at the re- 
mote sites is increased. 

Full-motion two-way video/two-way 
audio is the most complete form of vi- 
deoconferencing. It provides for 
complete visual and audio interac- 
tion by the participants and is the 
closest thing to a face-to-face meet- 
ing. Although it is the most expen- 
sive form of videoconferencing, it 
can nevertheless still be cost-effec- 
tive, depending upon the number of 
people who would otherwise be re- 
quired to travel. Full-motion video 
interactive conferences such as this 
can be accomplished between two 
sites or multiple sites. ; 


Available Networks 


A number of companies, such as Vi- 
deonet, can_ establish 
closed-circuit networks .for video- 
conferencing. Depending upon the 
objectives of the user, these networks 
can be developed for a complete two- 
way video/two-way audio confer- 
ence or a one-way video/two-way 
audio conference. These private net- 
works established for videoconfer- 
ences are gaining rapid acceptance; 
they are “custom designed” to fit the 
individual needs of each user. 

Holiday Inns have established per- 
manent satellite receiving equip- 
ment in more than 200 of their hotel 
properties across the U.S. Their ini- 
tial intent was to provide in-room 
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temporary — 


entertainment for hotel guests; how- 
ever, these same receivers also can be 
used for videoconferencing. 

This particular network provides an 
excellent permanent receive-only 
network for videoconferencing. 
There are a number of economic and 
reliability advantages to the Holiday 
Inn network for some videoconfer- 
ences. 

Many Public Broadcasting System 
facilities throughout the country 
have permanently installed receive- 
only earth stations, and they are also 
available for videoconferencing uses. 
Most of these facilities have fine stu- 
dio equipment and personnel for 
origination of videoconferences. 

In addition, several independent 
hotels and universities have begun 
installing permanent satellite re- 
ceive-only earth stations. Many of 
these facilities are also available for 
videoconferencing. 


What Does it Cost? 


Videoconferences have a number of 
components that will determine the 
actual cost, including preproduction, 
television production, length of 
broadcast, site of program origina- 
tion, interactive audio system, num- 
ber of receiving locations, projection 
equipment used for viewing and 
meeting room facilities and catering 
expenses. 

As a result, it is very difficult to de- 
velop a “rate card” for a videoconfer- 
ence. However, a few examples 
might help point out the cost-effec- 
tiveness of such events. Kathryn 
Bradford, manager of meetings and 
conventions for Allied Van Lines, 
has provided a comparison of costs 
for a videoconference produced for 
Allied and the previous year’s road 
show (see Figure 1). 

Another example of a major point- 
to-multipoint location seminar is the 
closed-circuit network established in 
September 1980 for Merrill, Lynch, 
Pierce, Fenner & Smith. A closed cir- 
cuit network of 30 receiving loca- 
tions was established in hotel facili- 
ties around the country. The 
program on the new tax law and its 
effect on investors was two and one- 
half hours in length. The size of the 
audience in the receiving locations 
varied from 450 to 2,000 people. The 
approximate cost per attendee for the 
network portion of this program was 
less than $7. 

With travel and entertainment ex- 
penses increasing at a rate of almost 
35% annually, many organizations 
need to find a more economical, yet 
effective, means of communicating 
with their regional personnel, cus- 
tomers and potential customers. Vi- 
deoconferencing answers that need. 


Beverly Johantgen is program director 
for "’ideonet, a teleconferencing firm in 
Woodland Hills, Calif. 



























The original Dumb Terminal 


Full or Half Duplex up to Port 
19.2K Baud 


1920 Characters in 24 rows 
of Characters 


Two-Page Display Memory 

Buffered Printer Port 

Full Editing/Visual 
Attributes/Business 
Graphics 


Polling 


ADM 3A DUMB TERMINAL® 


RS232C Gated Extension All ADM 3A Features Plus: 

Reverse Video, Reduced 
Intensity or Combination 
of Both 

Limited Editing with Erase 
to End of Line/Page 


Direct Cursor Addressing 
Over 200,000 in use 


ADM 31 SMART TERMINAL 

Dynamically Modifiable 
Personality 

Optional 25th Line/Smooth 
Scroll/X-ON, X-OFF/ 
Programmable Function 
Keys 


ANSI Standard 
80 or 132 Colu 


Screen 
Non-Volatile Set-Up Mode 
Using “English” Prompts 


Until now there's been quite a war going on 
over prices and features in the terminal industry. 
Until now, that is—the competition just lost, 
hands down. 

For years, Lear Siegler has set the standards 
of the industry. Dumb and smart. And the com- 
petition has worked hard to imitate them. 

But these new prices and performance fea- 
tures are the toughest standards anywhere. Bar 
none. Soit's back to the drawing boards for 
everyone else in the industry. 

Meanwhile, Lear Siegler is featuring a 


ADM 5 ENHANCED DUMB TERMINAL® 


Gated Extension Port 
Integral Numeric Keypad 
Individual Cursor Control 


ADM 36 DEC SYSTE 


ADM 21 SMART TERMINAL 

Conversation, Block Mode Contro 
Operation 

8 Shiftable Function Keys 
Full Editing/Visual 
Attributes 

Printer Port 


Transmissior 


Keys 


ADM 32 OEM EXPANDABLE 
SMART TERMINAL 


M TERMINAL 


NT 
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bedded Visual 


15" Monitor 


complete family of low priced, high performance 
terminals with attached or detachable selectric 
keyboards, white or green screens, Dumb 

or smart. 

The detachables offer extra memory and 
accept an extra board for speech, graphics, 
modems, controilers or additional memory. 
Options include 15" screens and a convenient 
tilt mechanism. 

So if you've been holding out, waiting for the 
right prices and features, give in. 

Say uncle. Say Lear Siegler. 


LEAR SIEGLER, INC 
DATA PRODUCTS DIVISION 


INCREDIBLE PERFORMANCE, INCREDIBLE PRICES. 


Lear Siegler, Inc., Data Preducts Division, 714 North Brookhurst Street, Anaheim, CA 92803. Attn: Adv 


Regional Sales Offices: San Francisco 415/828-6941 + Los Angeles 213/454-9941 


Chicago 312/279-5250 * Houston 713/780-2585 * Philadelphia 215/245-1520 * England (04867) 80666. “From the states of CT, DE, MA, MD. NJ, NY, RI, VA and W.V. call (800) 523-5253 
Dumb Termine! is a registered trademark of Lear Siegler, Inc. Quantity One U.S. Prices 





DEVELOPING 
COMMUNICA 


Howard A. Frank is president of 

Conte! Information Systems, Inc., 

an organization that is dedicated to 

the area of network science. Frank 

took his Ph.D. in electrical engineer- 

ing from Northwestern University 

and taught at the University of Cali- 

fornia at Berkeley. He has consulted 

in both industry and government 

— and was special consultant in 

charge of network analysis activity to the Executive Office of the President of 

the United States. Frank directed his firm’s design studies for the Advanced 

Research Projects Agency network (Arpanet) and has led projects in electron- 
ic funds transfer, inventory control and corporate communications. 


How would you describe the field of communications today? 


There is a battle for supremacy going on between the DP manager and the 
telecommunications manager, the kind of thing where victory is not based on 
how smart you are, but on how well you play the political game. The battle is 
characterized by who is going to control communications in the organization 
— not only data communications, but voice communications as well. Voice 
communications has more leverage in terms of cost — 90% is voice, 10% is 
data. As the technology becomes integrated, management will become inte- 
grated as well, and | think the DP manager will win the battle. 


What sort of skills will the DP manager need when this happens? 
A command of the jargon is important in the first magnitude. | recently spoke 


at a conference of DP anc communications managers and when | asked if 
anyone knew what an eévlang was, only three out of a hundred people raised 
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Frederic G. “Ted” Withington is 
vice-president of information sys- 
tems at Arthur D. Little, Inc. (ADL), 
where he has spent the last 21 
years working with clients in virtual- 

)) /y every aspect of data processing. 

Withington has a B.A. in physics 

from Williams College and, among 

other professional activities, has 

“= been a visiting professor at the Har- 

vard Business School He has authored over 30 articles and four books, the 
latest being The Environment for Systems Programs (Addison-Wesley, 1978). 
Since 1964, he has been responsible for an annual series of ADL studies of 
the data processing industry. 


What are the main concerns in data communications today? 


Users are building distributed processing networks and are trying to figure out 
how to interface intelligent terminals, word processors and personal comput- 
ers in these networks. They are not generally interested in open-ended office 
automation, which is basically unstructured productivity enhancement for 
managers and professionals. 


Yet business productivity is, supposedly, one of our greatest 
concerns. 


There’s a lot of discussion, but we don’t see a great deal of implementation. 
What we do see happening is business automation. There is a specific busi- 
ness objective, which is supported by a network that often integrates voice 
and data. For example, agent systems in the insurance industry use data pro- 
cessing to rate a policy and work out premiums, and text processing to pro- 
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electrical engineering from MIT and 
is a Guggenheim Fellow, an IEEE 
Fellow and an IEEE Distinguished 
re e Lecturer. He has published more 

than 140 papers and is author of 
Communication Nets: Stochastic Message Flow and Delay and the two- 
volume Queueing Systems (John Wiley & Sons). Kleinrock is internationally 
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subject. 


As DP managers do their strategic planning for the next year or 
two, what should their priorities be? 


The interest in office automation has created an enormous need for in-building 
communications, commonly referred to as local-area networks. There are 
over 100 products on the market and great confusion exists in terms of which 
are cost-effective, which will remain useful over a period of time and which 
best meet industry's needs. 


How do you define those needs? 


The need is for wideband, inexpensive, reliable communications among local 
devices within a building or within a few miles of each other. The force behind 
that need, as | mentioned, is due to office automation and the appearance of 
microprocessors, smart terminals, improved communication media — such 
as coaxial cable and the newer fiber optics — and new advances in multi- 
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Allen F. Rehert, director of the Data 
Network Systems Engineering Cen- 
ter at Bell Laboratories, Inc., took 
his Ph.D. in electrical engineering 
from the University of Pennsylvania. 
He has been at Bell Labs since 
1962. He holds a patent for his 
work on the design of a traffic ser- 
cy vice position system and has 
m= worked on wired logic computer 
systems and main distributing frame automation. He is the author of a number 
of articles and a frequent lecturer. In 1977, he joined the center and began 
developing requirements for what was to become Advanced Communications 
Service (ACS). In 1981, he was appointed director of the center and of ACS. 


What impact will telecommunications have on business goals in 
the next year or two? 


There are many more technological options available now that will allow the 
firm or DP manager not just to respond to business needs, but to actually help 
Create them. Companies should look to combining data processing and tele- 
communications technologies in planning what business the firm is really in 
and how these technologies will help determine the business’ direction. 


There are two options or dimensions: data processing and communications. 
In DP, the trend is away from the single, large mainframe in a central location 
to shared distributed processing and even to personally affordable, know/- 
edge-worker desktop technologies. These processing options allow the firm 
to determine needs based on centralized or decentralized; dedicated or 
shared; or inside services vs. outside, time-sharing services. This all means 
you don’t have to pick the processing technology first. You can see what peo- 
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‘You have to be 
able to understand 
and operate 

within the political 
environment.’ 


The Datapoint 
business computer 
you install today... 


Get DATASHARE®, the total busi- 
ness data processing system. It’s 
easy to install with multi-user ap- 
plications available in weeks, not 
months. And you get transaction 
processing, interactive inquiry and 
data entry at headquarters or field 
locations. 


Buy only what 
you need, and build 

Start with a small system like our 
1550. You can expand without 
reprogramming. As your needs 
increase, simply add more work- 
stations, more storage and printers. 

If you’ve already got a central 
computer, a communications link 
lets your DATASHARE system 
talk to it in the same building or 
across the country. DATASHARE 
allows you to build as large a system 
as you need because all Datapoint® 
software is upwardly compatible. 

And because of Datapoint’s 
ARC™ local network architecture, 
you can add workstations, increase 
processing power and extend your 
database virtually without limit. 
The DATASHARE system you 
start with can even grow into our 
comprehensive information system, 


eyo nt 


(Continued from Page 14) 
their hands. (An erlang is a unit of voice 
traffic measurement .. . ed.) 

Yet the crucial missing link is not 
technical virtuosity, but manage- 
ment flexibility and understanding. 
The key is the relationship between 
what the organization is trying to do 
and how the telecommunications 
function fits into that context. Many 
managers don’t understand how to 
go from general corporate goals and 
missions to the specifics of what the 
communications function should do. 
For example, they understand con- 
trolling costs, but not in looking at 
the system, its objectives and how 
they match the company’s business 
goals. 


How can the manager learn the 
company’s goals or mission? 


the Datapoint Integrated Electronic 
Office™, which handles word pro- 
cessing, electronic messages and 
telecommunications as well as data. 


Enter a word and 

find your information fast 
Datapoint’s Associative Index 
Method™ is the most significant 
advance in file access since ISAM. 

With AIM™ you can find what 
you’re looking for by entering any 
element that occurs in that file, no 
matter what field it’s in. To find a 
personnel record, for example, en- 
ter the name, the date of hire, the 
Social Security number, anything. 
The system will identify every rec- 
ord where that element occurs and 
display the record on the screen. 
AIM could save you thousands of 
hours. 

AIM also conserves disk space 
and makes updating easier because 
it uses only one index for all keys. 


Proven performance 
and simplicity 
Businesses have been using DATA- 
SHARE for almost a decade. Now 
there are close to 30,000 installa- 

tions worldwide. 


The annual report is an excellent 
place to begin. Few have had any ex- 
posure to the business plan, and few- 
er yet have spoken with the corpo- 
rate development people. These are 
the most important things the DP 
manager can do. Corporate develop- 
ment people impose a strategy and a 
methodology on the corporation, 
and that same methodology is trans- 
ferable to planning communications 
and information systems. By talking 
to these people, you win two battles 
simultaneously: one, senior manage- 
ment learns the true value of com- 
munications and information pro- 
cessing and, two, it helps you 
develop your own methodology. 


This sounds great, but how does 
the manager develop a methodolo- 
By? 


...1S the start of the 
integrated electronic office 
you'll need tomorrow 


We provide a catalog of applica- 
tion software written by users. And 
when you upgrade your DATA- 
SHARE system, you can start using 
COBOL, BASIC, RPGPLUS, FOR- 
TRAN, and other languages. 


Service and support 
Datapoint’s worldwide sales and 
service organization will help you 
plan, install and maintain your 
DATASHARE system. 

Datapoint produces information 
systems that work together now and 
in the future. We’re committed to 
continually improving existing 
products and developing new com- 
patible products to meet the needs 
of business and industry. 

If you’d like to know more about 
the DATASHARE system or about 
Datapoint, call (512) 699-7059 for 
the name and number of the Data- 
point representative nearest you. 
Or write to: Datapoint Corpora- 
tion, Corporate Communications 
T-41CW, 9725 Datapoint Drive, 
San Antonio, Texas 78284. 


 _ pb 
DATAPOINT 


SYSTEMS THAT WORK TOGETHER NOW 


Well, it has to begin with the man- 

ager asking how his division can best 
leverage its resources for the overall] 
corporate mission. The manager 
can’t simply say, “My mission is to 
keep this corporation at the leading 
edge of technology.” He just doesn’t 
have the authority; it needs corpo- 
rate-level sanctification. And in ob- 
taining that top-level support, the 
manager needs not technical skills, 
but human relations skills. 
’ Because of the lack of human com- 
munication, there is very little un- 
derstanding between these levels of 
management. You have to be able‘to 
understand and operate within the 
political environment and you can’t 
learn about it from trade magazines. 
I'd be willing to bet that few DP or 
communications managers read Busi- 
ness Week, Forbes, or other business 
journals. They’re a good place to be- 
gin learning about methodologies. 

In addition, there are half a dozen 
conferences, such as Communica- 
tions Networks, which are excellent 
educational opportunities. Anybody 
who doesn’t go to two or three of 
these a year is missing the boat. 

Third, there are three-day or week- 
long courses. Their value is some- 
what limited because it’s hard to 
learn a great deal in such a con- 
densed format. 


And in this way the DP manager 
can learn more about both human 
and network communications? 


Precisely, and let me give you an 
example. An insurance company 
asked us to design a system where 
operators entered data at branch of- 
fices and sent it to the central com- 
puter, where the information was 
validated, then printed out. There 
were two problems: the network de- 
sign itself and a computer that was 
saturated but couldn’t be replaced, 
due to time constraints. 

The network people were trying to 
optimize the network, which cost 
$25,000 per month; the operations 
people were trying to optimize their 
area, which cost $35,000 a month; 
and the computer people were trying 
to optimize the computer, which cost 
$85,000 per month. This, of course, 
was something they needed to do, 
but no one had thought about opti- 
mizing the 300-odd operators at the 
remote terminals, which’ cost 
$550,000 a month! I calculated that 
with an incremental cost of $10,000 a 
month on the network, you could cut 
the operator cost by 10%, thus saving 

(Continued on Page 90) 
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(Continued from Page 15) 

vide the necessary clauses. The pur- 
pose is to cut costs and improve re- 
sponsiveness and to automate a great 
part of the agent's office with a spe- 
cific, business-pointed type of sys- 
tem. But you see, the point is not to 
provide some sort of generalized 
graphics, text, voice or data-type of 
terminal the agent may not know 
what to do with. 







































But that sounds like the executive 
workstation, which is supposed to 
be in great demand. 









Today’s executive workstation is 
the telephone, because what execu- 
tives do most is talk. They do read 
things, which come from a file or in 
the mail, and they probably do some 
writing and look at data. But they 
rarely create data, and most files 
could not be indexed and organized 
in such a way that they could be di- 
rectly rekeyed into a computer, even 
if you could afford to do so. The exec- 
utive terminal will certainly evolve, 
probably from a conventional per- 
sonal computer or terminal with a 
telephone alongside. It will soon 
handle limited graphics information, 
and later the voice telephone will be 
integrated into it. But the communi- 
cations facilities and files must de- 
velop first. Eventually, all four media 
— data, text, graphics and voice — 
will be handled by the executive ter- 
minal. 
























































And this might be a personal com- 
puter? 














Definitely. Most in use today are for 
local processing and only incidental- 
ly for communications. But it doesn’t 
take much knowledge of applica- 
tions to realize that most of the work 
people will use them for involves re- 
motely provided information: com- 
pany data, annual reports, stock 
prices, the downline loading of soft- 
ware. The communications links and 
software these users want will have 
to be consistent with the organiza- 
tion’s standards znd networks. 





















So how does the DP manager deal 
with the onslaught of these ma- 
chines? 


I've spoken to many DP managers 
and concern is widespread. Most feel 
they must turn the trend to their ad- 
vantage. One suggestion was to sell 
two or three brands of personal com- 
puters supported by the DP shop ina 
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company store. This allows buying 
in volume discounts, ensures expert 
instruction and assistance and veri- 
fies standards and vendor support 
for the central DP function. It’s an at- 
tractive idea. 


Is there a future for integrated 
voice and data? 


Probably in the long term, but not 
soon. There are two reasons for this. 
One, there is little prospect for com- 
puter-based recognition of unstruc- 
tured, continuous speech. Thus, 
there will be slow growth of voice 
processing in the same way data and 
text are processed. From a functional 
perspective, there is little reason to 
integrate the two. There are some in- 
teresting hybrid systems involving 
digitized voice mail services, com- 








— 


bined with data and other encoded 
material interspersed in the stream. 
But early products like the Wang 
voice terminal show that this level of 
integration can be accomplished 
with separate voice and data net- 
works. 

The second reason is that everyone 
already has a satisfactory voice net- 
work: twisted-wire pairs and the 
PABX. It would cost money to take 
this network out and, since there is 
no functional reason to integrate it 
with coaxial cables for the data and 
text network, people are simply put- 
ting in a separate network for that 
purpose and leaving the twisted 
pairs alone. 


Are you talking about a data net- 
work? 


(Continued on Page 91) 


the computer. WangNet. 


Business people have an unlimited appetite for information. Which 
explains the dazzling array of office equipment being create 


WangNet lets you 
link Sh chat nae 
ment together, into 
one network every- 
one can share. 

An information 

pipeline. 
WangNet 

works something 
like your electrical 


system: you put 


outlets where you need them, then just plug in your equipment. 

WangNet cable can connect Wang computers, word processors, 
and electronic mail. As well as information processing e 
other companies. WangNet even handles microwave and satellite communica- 
tions. Video conferencing. Graphics. Security. And energy control. 

What does all this mean? It means anyone in your office can get any 
information they need. Instantly. From another department, another floor, 
even another country. Resulting in faster, 
better decisions. Less frustration. And saving 


The 
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of money. 
And since it’s 


Wang announces the most important 
step in managing information since 


enormous amounts | 









‘Today’s executive 
workstation is 

the telephone, 
because what 
executives do 
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‘I would say 
installing a Jocal- 
area network 

right now seems to 
be premature.’ 


3709 NPM Features: 


@ Monitors networks of 4 to-4096 lines 
@ Color graphic displays and color printer 
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(Continued from Page 15) 
access techniques, all of which com- 
bine to provide the basic elements of 
local-area networks. 


This sounds like distributed pro- 
cessing, which moves a great deal of 
computing power into the user’s 
hands. 


I feel that many of the classical DP 
functions will be moved out of the 
DP department and distributed in 
the office, and this is a move in the 
right direction. I don’t believe the 
DP manager should see that as a 
threat; it will relieve him of a lot of 
tedious data entry and data manage- 
ment and will give him constant 
feedback for what the user and the 
organization really need without 
guessing. 


The Leader in 
Network Performance Management 


What technically can be done to 
prepare for distributed processing? 


The simplest thing is that if a new 
building is being constructed, make 
sure that sufficient ducting is in- 
stalled for whatever communications 
medium is to be installed. 


What is the most popular medi- 
um? 


That’s a good question. Right now, 
there are three competitive technol- 
ogies, with another looming in the 
future: baseband. coaxial, broadband 
coaxial and twisted pair.The comput- 
erized branch exchange [CBX] oper- 
ates on existing in-building twisted 
pair, and most buildings are wired 
suitably for this application. The 
fourth technology, of course, is fiber 


















































































































































































































































Locates all network performance problems: 


@ Applications software maintenance 
@ Vendor responsibility 


@ Complete performance database—no sampling 
@ All performance data available to host 


@ Remote line data display with alarms trapping 
on all lines 


@ Comprehensive real time alarms and network 
status reporting 

@ Network Operations Reports Package Software 

@ Network Performance Analysis Package 
Software 


ESP Digital Systems Corporation 


@ Response time control 
@ Network growth and productivity 


ESP Digital’s 3709 NPM system provides actable 
information for all levels of company management, 
with color displays and color hardcopy analysis. 
If your company requires total network 
performance management solutions, contact 
us at 800-247-2530 or 515-287-2578. 


4600 SW 9th St., Des Moines, lowa 50315 
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optics. 

I should mention something. else, 
which is a hybrid-system. Datapoint, 
for example, has been very aggres- 
sive in this field. They allow a base- 
band local-area network to handle 
data, which is coupled into their CBX 
for mixed voice and other services. 
From the CBX you can connect inte 
other, nationwide networks. More- 
over, they have recently announced 
compatibility with the TRS-80 Model 
II, which allows for attachment of 
personal workstations as well. 


Is twisted pair sufficient for most 
data transmission purposes? 


Well, if you compare CBX perfor- 
mance of twisted pair for data with 
the two modes of. coaxial cable, the 
answer very likely is yes. But the bot- 
tom line is economics. Broadband 
and computerized branch exchange 
are now in a serious battle for the 
greatest share of the market. Unfor- 
tunately, baseband seems to be the 
darling of the local-area net people, 
but it should fall into disfavor short- 
ly. It probably. will not be able to sup- 
port a mixed service, namely data as 
well as voice, fax, video, graphics. 
For example, Ethernet becomes less 
and less efficient as bandwidth in- 
creases because the ratio of propaga- 
tion delay to packet transmission 
time is the key parameter affecting 
its behavior. 


What about fiber optics? 


It is an exciting forthcoming tech- 
nology, but it is three or four years 
away. The biggest problem is taps; 
it’s not clear how to tap into or split a 
fiber-optic channel. But the advan- 
tages are enormous: bandwidth is in 
the gigabits per second, the error 
rates are minimal. It’s immune to 
electromagnetic inteference and is 
more secure. Lower cost could ulti- 
mately make fiber optics the most de- 
sirable medium. Of course, one must 
factor in the costs of pulling a new 
medium through the wire ducts; the 
prudent organization should consid- 
er pulling a multiplicity of media at 
the time of the initial network lay- 
out. 


When should a firm implement a 
local-area network? 


That’s a difficult question to an- 
swer, but right now I would say it 
seems to be premature. Every week 
we see a new offering at lower cost 

(Continued on Page 93) 
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(Continued from Page 15) 
ple need and what kind of informa- 
tion you want, then determine what 
processing technology is best. 

With the second option, communi- 
cations, the needs are determined 
more by performance characteristics 
than by information flow. Digital 
techniques will allow better perfor- 
mance and will make integrating 
voice and data over common facili- 
ties much easier. 

When you put these two technol- 
ogies together, you end up with a 
wide range of possibilities. What that 
suggests to me is that these two com- 
plementary technical dimensions 
will create choices that can have a di- 
rect impact on business goals. 


How does the DP manager decide 
how to use these two technologies? 


He must understand what the com- 
pany is really trying to accomplish. If 
the firm tries to determine a direc- 
tion before it understands these two 
options and their capabilities, it may 
not include all the things it could do. 
Instead of computing being respon- 
sive only to operational needs by 
providing services and being a tool 
for cost-effectiveness, it can actually 
become a catalyst in determining the 
business’ direction. 


Can you give an example? 


information is accumulated in the 
course of business, such as invent6ry, 


manufacturing, customer files, sales 


information, order processing and 
the like. Your customers, suppliers, 
distributors or other companies 
might be interested in purchasing 
services or functions that use this in- 
formation. This approach could gen- 
erate revenue, facilitate sales or in- 
crease the company’s ability to meet 
its customers’ needs. 


busy just keeping the computer op- 


erating; are they supposed to find 


ways to seil data, too? 


Well, DP managers may be seeing 
too many demands on their time and 
services and an erosion of their con- 
trol as computing becomes distribut- 
ed. However, if they were to look 
upon themselves as more of a profit 
center, the company might regard 
them as a more valuable service. 


Do you mean a profit center exter- 
nally or internally? 
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In most companies, a great deal of 


DP managers are usually pretty 
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Both. Instead of merely trying to 
keep up with a rapidly evolving 
technology, they could instead get 
funded at a level where they could 
manage it, lead it and create new op- 
portunities. 

There’s a need to change the image 
of the data processing center as only 
an operating facility and make it 
more of a partner in forming busi- 
ness strategy. But to do that, the firm 
must place value on what the DP 
manager brings to the business — 
the technological options. And that 
value should be considered a form of 
profit for DP services. This means 
other departments must properly 
fund the DP center, since they are 
getting a product ora service from it. 


This seems like it would change 
the nature of the relationship be- 


tween data processing and all the 
other functions in the firm quite 
dramatically. 


Many companies have already doné 
it and they have extensive business 
plans and strategies. These strategies, 
in many cases, are being implement- 
ed on an application-by-application 
basis and it’s working fine. 

Basically, it’s a message looking at 
these technologies as opportunities 
rather than as problems. It’s a mes- 
sage of expansion and of creating 
higher value for the technological 
services in the eyes of the people 
who request them. Being able to re- 
spond to business directions with 
ideas, rather than being a source of 
problems is certainly a more desir- 
able role for the DP manager. 

In some cases, such as the prolifera- 





‘DP managers may 
be seeing too 
many demands on 
their time and 
services as an 
erosion of their 
control.’ 
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The DP 
department’s work 
should be value- 
added so it can be 
thought of as a 
profit center. 


tego nit— 


In some cases, such as the prolifera- 
tion of microcomputers and electron- 
ic intercompany communications, 
the business strategy itself needs to 
be reexamined. If so, the DP manager 
— the information person — should 
be an integral part of that process, 
because a great deal of the business a 
company conducts three to five years 
from now will be inherently tied to 
these kinds of technology. 


Are you saying the DP manager 
should relinquish control of the 
computer hardware, since it’s be- 
coming distributed, and begin man- 
aging the information instead? 


I would like to characterize the ap- 
proach as working with users to plan 
applications before they become 
emergency three-month projects. It’s 


stimulating ideas and presenting pic- 
tures that go beyond what the user 
thought of initially. It’s like develop- 
ing a staff planning function, if one 
doesn’t already exist, which is user- 
oriented and brings the technology 
to the user to create additional op- 
tions. 


Where do these ideas for new ap- 
plications come from? 


Well, they can learn from other 
companies, in their industry or in 
other areas, that have already taken 
advantage of the new technologies. 
Or they can build the expertise on an 
application-by-application basis. 

This kind of application of technol- 
ogy to further business goals -builds 
the DP department's prestige so that 
its work becomes more value-added 


Cylix. The data communications network 
that takes care of all your networking. 


You can stop worrying about your data com- 


munications network. 
CYLIX, America’s total satellite-based 


networking service, offers you complete 


data communications network management. 


CYLIX offers you on-line, transaction- 
oriented, high-speed data communications 


networking at up to 9.6 kilobits per second. 
Plus high volume, up to 60 million 

characters per month, per remote site. 
And, CYLIX offers IBM 3270 bi-sync 


and Burroughs Poll/Select protocols now, 


with IBM 3270 SDLC and X.25 by mid-1982. 
With CYLIX, you don't need your own 


modems or earth stations. We provide end- 


to-end error control and user-transparent 
diagnostics. You don't need to call the phone 
company to solve problems either. 
Reliability? Besides the use of two 
satellites and dual antennas at all CYLIX 


nodes, our earthquake and tornado-proof 
central facility features fully redundant cri- 
tical components 

We're purely a data communications 
networking service, in networking since 
1971. We transmit over 800 million charac- 
ters between some 300 cities monthly. 

CYLIX service starts for as low as $345 
per month, per remote site. So if you have 
widely located terminals, you'll probably 
save with CYLIX. 

How cost-efficient is your present 
arrangement? What will the convenience of 
CYLIX networking cost you? 

To get answers, send for a free copy 
of our CYLIX Network Cost Analysis bro- 
chure today. Or call CYLIX Marketing at 
901-761-1177. 

With CYLIX, you take care of your 
business. We take care of the networking. 
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and it can be thought of as a profit 
center. 

Clearly, to change the image of the 
DP department, those in it must 
change their image of themselves. 
And the way to do this is to have 
some successes with various individ- 
ual applications, one at a time — 
building a following, if you will. 
These successes inevitably will come 
to top management's attention. But 
first DP managers must begin to 
think that they belong in that role. 


It sounds like the way to do that is 
with some strategic planning for 
the future. 


That's right. Indeed, the firm must 
first decide what kind of business it 
wants to be in five years from now. 
Many businesses are dramatically 
changing the way they view their in- 
formation and the way they view 
processing resources. They are real- 
izing that their processing resources 
are not only internal support sys- 
tems, but something they can sell to 
others or use to enhance their market 
positions for current product lines. 

Many companies are active in their 
trade associations and in trying to 
find ways that intercompany elec- 
tronic communications can be used 
to improve productivity and to pro- 
vide information that will make their 
services more timely and useful. 

In a nutshell, the future of most 
companies will be affected dramati- 
cally by technology. And rather than 
technology being a burden, it can be 
used as a catalyst and as an opportu- 
nity. The DP manager is in an ideal 
position to make this happen. 


What are some of the key emerg- 
ing technologies that will have an 
impact on a company’s directions? 


As an example, take protocols that 
allow more standard interfaces be- 
tween devices. The standards bodies 
are moving from the physical line 
protocols to the higher layer proto- 
cols. The ISO and the CCITT seven- 
layer architecture work is moving to- 
ward trying to allow products to 
communicate with each other. More- 
over, the same technology will even- 
tually allow programmers to write 
application programs assuming that 
individual products will be consis- 
tent with the standard and then to 
decide how to apply the processing. 

For instance, say we begin with the 
business plan. From the business 
plan we want to understand where 
and what kinds of processing should 
occur and how it should interact 
with people. Next we must deter- 
mine the software requirements. 
Then, by selecting the best products 
that meet network protocol stan- 
dards, a network of systems can be 
deployed. These may be shared or 
dedicated distributed products, desk- 
top workstations or the mainframe 
down the hall in the computer room. 
The emerging protocol technology 
will lead to additional design choices 
and therefore support more varied 
and expanding business applica- 
tions. 

(Continued on Page 96) 
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Bell has taken 
the initiative away 

from regulators 
and competitors 
and now controls 
its own destiny. 
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The antitrust settlement does not 
substantially alter ongoing industry 
proceedings that were changing 
Bell’s course from utility to competi- 
tive supplier. The separation of 
transmission provision from equip- 
ment sales, the equal treatment of 
long-distance carriers by local tele- 
phone companies and the establish- 
ment of a separate subsidiary by the 
Bell System were all happening any- 
way. The settlement will act as a cata- 
lyst for these developments, focusing 
user awareness on the Federal Com- 
munications Commission (FCC) and 
legislative proceedings that will im- 
plement the mandates of the Justice 
Department and the courts. : 

This article is not an analysis of the 
antitrust settlement, but rather a look 
at the new AT&T — a smaller but po- 
tentially much more profitable cor- 
poration. The FSS will lead AT&T 
into the promised land of data pro- 
cessing and data communications. 


Corporate Mission 


AT&T has changed its corporate 
mission from single-minded devo- 
tion to “the best telephone system in 
the world” to wide-ranging partici- 
pation in the many different markets 
that compose the computer/commu- 
nications industry. As AT&T Chair- 
man Charles Brown said in the 1980 
annual report: 

“{1980] was a year in which we re- 
defined the scope of our business 
and raised our marketing horizons. 
No longer do we perceive that our 
business will be limited to telepho- 
ny, or for that matter, telecommuni- 
cations. Ours is the business of infor- 
mation handling, the knowledge business 
[emphasis added].” 

Why is Bell restructuring what is 
obviously a successful and thriving 
business? The traditional answer is 
that Bell is being restructured against 
its will by outside forces, such as the 
FCC, the courts and the competitive 
communications suppliers. It is now 
clear to most industry observers, 
however, that Bell has gone far be- 
yond a defense of its monopolistic 
position and is now in the forefront 
of a restructuring effort. Bell has tak- 
en the initiative away from the regu- 
lators and its competitors and now, 
in large measure, controls its own 
destiny. 

Bell is restructuring for two rea- 
sons: Its traditional telephone busi- 
ness cannot support the level of cor- 
porate revenues that AT&T needs to 
satisfy its stockholders and maintain 
its dominant financial-and techno- 
logical position, and, as a corollary, 
Bell sees opportunities to exploit its 
existing plant and communications 
technology in new, more profitable 
markets. 

The market for traditional voice 
communication services is near satu- 
ration, growing only 4% to 5% per 
year. New telephone installations by 
the Bell System barely keep pace 
with population growth and infla- 
tion. For every seven new phones in- 
stalled by Bell, six are taken out. 
Looking not too far into the future, 
Bell System planners can see the flat- 
tening of traditional telephone ser- 
vice revenues, which have been 
growing steadily in the postwar era. 

Competition is also having an im- 
pact on Bell System revenues. 


Over the last 15 years, 
various portions of the 
Bell System have watched 
their monopoly position 
disappear as new, innova- 
tive firms made successful 
entries into the telephone 
and communication busi- 
ness. A series of FCC and 
court decisions, starting 
with the landmark Carter- 
fone decision in 1968, 
have given birth to sever- 
al totally new industries, 
including “interconnect” 
telephone and switching 
equipment, _ specialized 
common carriers and val- 
ue-added network  ser- 
vices. 

The companies that par- 
ticipate in these fields all 
target Bell as their main 
competitor. They concen- 
trate on the most profit- 
able areas of Bell’s busi- 
ness and, in many cases, 
have successfully _ si- 
phoned pieces of Bell rev- 
enue. Switched long-dis- 
tance and Wats telephone 
service are the two most 
profitable segments of AT&T’s busi- 
ness, representing more than 45% of 
AT&T's 1980 revenue (approximately 
$23.5 billion). 

Although AT&T Long Lines cur- 
rently carries about 98% of all the 
long-distance transmission traffic in 
the U.S., competing carriers are chip- 
ping away at this market share, 
which will drop to 93% by 1985. Most 
companies competing in this market 
are small, but they are making a sig- 
nificant impact on Bell’s future 
plans. Long Lines, the traditional 
money generator for the Bell System, 
is most clearly threatened. 

These factors have combined to put 
AT&T in an untenable financial posi- 
tion. The Bell System is asset-rich, 
but cash-poor. The telephone busi- 
ness is labor- and capital-intensive. 
Even with 1981 revenues of over $57 
billion, the Bell System must borrow 
$1 billion every 90 days to keep its fi- 
nancial head above water. 

Of course, Bell has no problem go- 
ing to the bond market for financing, 
but the long-term effects of its grow- 
ing indebtedness are harmful. As in- 
terest rates maintain their high level, 
it becomes even more of a strain for 
Bell to borrow large amounts of capi- 
tal. The Bell System owns more than 
$125 billion in installed plant (tele- 
phones, lines and cables and switch- 
ing equipment), most of it overval- 
ued (by approximately 30%) and 
underdepreciated in today’s fast- 
paced technological environment. 
To meet competition, Bell is- faced 
with the prospect of upgrading 
much of its installed network equip- 
ment before it has realized the full 
economic value of the equipment. 

In terms of actual cash flow, Bell 
has insufficient profits to make new 
capital investments in broadband 
transmission facilities fast enough to 
meet competition from satellite carri- 
ers and others. 

To earn a better return on its invest- 
ment dollars, Bell must move into 
new markets that are growing faster 
than telephone service and must be 
able to sell competitively with other 


Fully Separate 
Subsidiary 
130,000 employees 


Consumer Products 
(Including Phone Stores) 
15,000 employees) 


Business Systems 
65,000 employees 


Directory Services 
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Manufacturing 
38,000 employees 


Development— Software 
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participants in those markets. By di- 
vesting the: local operating compa- 
nies, AT&T is shedding approximate- 
ly 80% of its assets, which frees up 
the rest of the corporation to concen- 
trate on more profitable arenas. 
AT&T has a sales:employee ratio of 
about $50,000:1. The electronics in- 
dustry as a whole averages closer to 
$80,000- to $100,000:1. The FCC and 
the courts have opened up the tele- 
phone market to Bell competitors; 
conversely, new markets outside of 
telephony are being opened to Bell, 
including data communications, val- 
ue-added transmission services, cus- 
tomer-premises equipment and the 
home information market. 

The overall trend in the regulatory 
arena is clear: Bell, through a sepa- 
rate subsidiary, will be competing on 
equal terms with other suppliers in 
the communications equipment and 
enhanced communications services 
markets. 

A separate subsidiary (known vari- 
ously as the Fully Separate Subsid- 
iary, Fully Separate Affiliate and 
Baby Bell) will be formed over the 
next six months. It will be the bridge 
to new unregulated equipment and 
services markets Bell will be enter- 
ing. The subsidiary is mandated by 
the provisions of the Second Com- 
puter Inquiry, an FCC proceeding 
that establishes the rules for regula- 
tion (and deregulation) of the com- 
munications industry. The Senate 
version of the Communications Act 
Rewrite, S. 898, is in substantial 
agreement with the approach origi- 
nated by Computer Inquiry II. 

Through the subsidiary, AT&T will 
sell equipment and enhanced ser- 
vices competitively with other sup- 
pliers, rather than lease them under 
tariff regulation by the FCC and state 
utility commissions. The subsidiary’s 
product line will include: 

Data and voice communications 
equipment of all descriptions: 

¢ User-friendly terminals — for 
data and voice — for home and busi- 
ness use. 

¢ Facsimile terminals. 
























* PBXs and other switching proces- 
sors. 

¢ Intelligent local networks for in- 
trabuilding communications. 

e Advanced modems and multi- 
plexers. 

¢ Packet-switching processors for 
private networks. 

Enhanced communications  ser- 
vices and software: 

¢ Packet-switched data communica- 
tions networks for electronic mail 
and remote data base access. 

¢ Decision-support systems and 
other advanced software packages. 

e Energy management software. 

¢ Software for financial transaction 
processing and other industry-spe- 
cific software products. 

In short, the Bell separate subsid- 
iary will be in just about every niche 
of the computer/communications in- 
dustry. It will not be selling 
mainframe computers or associated 
general-purpose peripherals. The 
projected organization of the subsid- 
iary is shown in Figure 1. 

Many of the products mentioned 
above will be grown out of current 
Bell System products like Teletype 
terminals or Dataphone modems; 
others will be newly developed for 
the unregulated markets. Low-end, 
user-friendly products like data/ 
voice terminals will be marketed 
through direct retail outlets, progeny 
of the Phone Center stores of today. 
More advanced products and ser- 
vices will be sold directly to business 
users in a total systems environment. 


In the Beginning... 


Obviously, the new subsidiary will 
not be ready to offer all these prod- 
ucts and services on its first day of 
operation. One of Bell’s biggest prob- 
lems has always been getting its re- 
search and development efforts out 
into the world fast enough to re- 
spond to changing market condi- 
tions. The transition to a dual-mode 
corporation — part competitive, part 
regulated utility — initially will not 
help the overall product develop- 
ment effort. 

Only after the transition period of 
perhaps five years is over and both 
sides of the Bell System are fully op- 
erational will the subsidiary be able 
to expand its product line and bring 
its technological expertise fully to 
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bear on the marketplace. 

The subsidiary will start out slowly. 
Bell will have plenty of problems, 
both internal and external, to work 
out as the subsidiary begins opera- 
tion. The subsidiary will have more 
than 100,000 employees at first, 
which creates enormous logistical 
problems for the Bell System. Prob- 
lems such as» personnel transfers, 
building new facilities or converting 
old ones are exacerbated by uncer- 
tainty about the subsidiary’s exact 
nature. 

Computer Inquiry IL, the most de- 
finitive word on the subject so far, 
said nothing about the exact degree 
of separation from the parent corpo- 
ration: for example, whether the sub- 
sidiary can use the AT&T or Bell 
name and logo or whether employ- 
ees can be transferred back and forth 
between parent and subsidiary. 


Another internal consideration in 
starting the subsidiary will be peo- 
ple. The subsidiary will start out as 
basically a marketing organization. 
The Bell System is traditionally weak 
in marketing, despite a crash recruit- 
ment and reeducation effort over the 
last three years. The subsidiary will 
be looking for salespeople who are 
experienced in the computer/com- 
munications industry. To find them, 
it will have to change the marketing 
structure used in the Bell operating 
companies and Long Lines to resem- 
ble more closely the traditional mar- 
keting-oriented companies. 


The recruitment of Arch McGill, 
former IBM vice-president now in 
charge of business marketing for 
AT&T, is an event that must be re- 
peated hundreds of times at lower 
levels of the organization befoxe the 
subsidiary can begin to market head- 
on against the large computer ven- 
dors. 

In addition to internal staffing and 
logistics problems, the Bell subsid- 
iary will have to deal with external 
problems. The new company will 
undoubtedly tread lightly in the 
marketplace during its first two 
years, for fear of arousing regulatory 
and competitive suspicion (or 
worse). Competitors have regularly 
filed with the FCC and Congress 
their nervousness about the potential 
for subsidization of unregulated 
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products with profits from monopo- 
ly telephone services. 

In fact, many have claimed that 
telephone rate-payers are subsidiz- 
ing the development of competitive 
Bell products before the subsidiary 
begins operation. The subsidiary 
must avoid any appearance of cross- 
subsidy, whether or not it exists. The 
FCC will be relying on competitors 
to blow the whistle if they suspect 
the new subsidiary is underpricing 
its products to undermine competi- 
tion, and Bell’s competitors will un- 
doubtedly not hesitate to do so. 

For exactly this reason, the Bell sub- 
sidiary will never be price-competi- 
tive with other vendors in many 
market segments. It will maintain 
prices that .are slightly (5% to 10%) 
higher than those of the competition 
and hope to win market share on the 
basis of better service, reliability and 
product ease-of-use. 


First Priority 


The first priority of the subsidiary 
will be customer premises equip- 
ment. Under the terms of Computer 
Inquiry II, new customer premises 
equipment (that sold after the estab- 
lishment of the subsidiary) will be 
detariffed and become the property 
of the subsidiary on Jan. 1, 1983. The 
subsidiary will eventually have re- 
sponsibility for service, installation 
and sales of all customer premises 
equipment, old and new. Right from 
the start, this is an $8 billion-a-year 
business, or about 15% of total Bell 
System revenues. 

The subsidiary’s sales force will 
want to halt Bell’s declining market 
share in PBXs, modems and other ex- 
isting Bell CPE products. Marketing 
and service will be the initial two- 
pronged thrust. 

Because of this, the subsidiary will 
adopt the strategy of private-labeling 
products manufactured by other sup- 
pliers. In fact, the subsidiary may 
well become the largest OEM PBX 
seller in the world. The new Bell 
company may move into non-Bell 
territory, selling to customers of 
independent telephone companies. 
(Of course, this will be accompanied 
by a countermove by the inde- 
pendents and their distributors into 
Bell territory.) The subsidiary’s pri- 
vate-labeling strategy will be a wel- 
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Bell must 
shift its focus 
from 
transmission 
facilities 
toward the 
user 
interface. 


come change for the general- 
trade PBX suppliers that 
have been trying for years to 
crack the Bell System market. 
These suppliers will find 
themselves production-con- 
strained, however, and may 
discover that a big contract 
with the Bell subsidiary 
fades to nothing after its 
manufacturing capabilities 
are fully in operation. A gen- 
eral-trade supplier that gears 
up its manufacturing to meet 
a large Bell order may find 
the new plant idle after two 
or three years. 

Another sales strategy of 
the new subsidiary will en- 


tail a strong move into retail 
selling. The Bell System al- 
ready has a nationwide chain 
of 1,800 Phone Center stores, 
currently used for residence 
customers to sign up for ser- 
vice and pick up telephone 
equipment. These Phone 
Centers are potential retail 
outlets for customer pre- 
mises equipment of all kinds, 
from basic telephone hand- 
sets to low-end data termi- 
nals to facsimile devices, for 
both residential and business 
customers. 

The concept of customer in- 
stallation, firmly planted in 
the public mentality over the 


last five years, will expand to 
include complete customer 
responsibility for ownership 
and service of telephone 
equipment. This retail store 
strategy is also being pur- 
sued by IBM, Xerox Corp. 
and other computer and of- 
fice equipment vendors as 
they look for an alternative 
to the high overhead of di- 
rect sales. The retail store can 
also become a service center, 
with phone-in and walk-in 
customer service for retail 
products. 

By concentrating initially 
on marketing and service, 
the subsidiary will be able to 


TELEPHONY ENGINEERS 


The Field Ils Crowded With 
Computer Design & Engineering 
Careers... 


But GTE Speaks A Common 
Language! 


Through advanced telecommunications, our world is being drawn closer together. GTE digital switching 
systems link remote areas with the outside world: in large metropolitan areas, optical communications 
systems carry hundreds of telephone calls at once on high speed pulses of light; and solar, microwave and 
satellite telecommunications connect other parts of the world. There's hardly a part of the globe that isn't 
affected, in one way or another, by GTE 


AItGTE Automatic Electric Laboratories in Phoenix, AZ, such digital are Aue eel als) 
bekaiehee AU al kt ea Ae TTA me Cr a Ri ee Real lett ai 
communications, and we're well on our way toward developing the products that make It all work. But we need 
your new ideas and your creative input to be successful. If you're looking for breathing room and challenge 
RESTS Ue Rie et ROR ce iar lel tot) 


SYSTEMS ENGINEERS - APPLIED RESEARCH 


As part of our Applied Research Program, you'll play a vital role in determining how new technology can meet 
the challenges of future communication requirements. Our staff is involved in research and ere lala) 
eR ee ue ule Ce lal mer eR) t-ie a al telat 
Engineering or Computer Science, and have experience in development of data communication networks or 
in digital circuit design, we have positions currently available 


SYSTEMS TEST ENGINEERS 


Duties will include writing test plans for testing large multi-processor, distributed processing 
telephone switching systems. Will also run test plans, place test calls and operate the system at the 
prototype level; includes troubleshooting to an “area” module or PWB. Background in digital design or test 
on large scale systems with a desire to work at the system level preferred. BSEE with 3-5 NTT eee eal 
Telephony background and MSEE preferred 


SOFTWARE DEVELOPMENT ENGINEERS 
Development of on-line software for complex telephone switching systems in the areas of call processing, 
TT Me a ae ee le ie Te eee ese Background in real time software development 
utilizing high level languages, i.e. PL/1, PASCAL, ALGOL., etc. BSEE or BS in Computer Science required 


HARDWARE DESIGN ENGINEERS 
Responsibilities include the design of hardware systems associated with on-line real time 
communications systems. Experience desired in TTL logic design using microprocessors. Will be responsible 
ee a eal a ee Re el or ee Sere Piatt 
Telephony experience desirable. BSEE required 


In addition to living in one of the Southwest's most attractive locations, VAR TUM lale Motes del lal 
with a company that recognizes and rewards achievement. Please send your resume or letter of 
qualifications to: GTE Automatic Electric Laboratories, Manager of Manpower, Dept. FF317 
2500 W. Utopia Road, Phoenix. AZ 85027 


An Equal Opportunity Employer M/F/H 


GTE AUTOMATIC ELECTRIC LABORATORIES 
ata 


build up its customer base. 
Even if it is gained by selling 
products manufactured by 
others, a large share of cus- 
tomers will be the new sub- 
sidiary’s strongest asset. Cus- 
tomers are less interested in 
a product’s manufacture than 
they are in its performance, 
reliability and serviceability. 
When the manufacturing op- 
erations of the subsidiary do 
gear up, it will already have 
a large user community that 
looks to it for communica- 
tions equipment. 


And on the Second Day... 


As the subsidiary begins to 
manufacture and market a 
full line of data and commu- 
nications processing systems, 
it will target the portions of 
the market where Bell Sys- 
tem technology and exper- 
tise will give it a significant 
advantage. 

Presently, the Bell System 
represents only a transmis- 
sion supplier for most large 
data processing users. Com- 
munications between host 
computers and remote sites 
is done over the Bell net- 
work, usually through a 
combination of dial-up and 
private-line transmission fa- 
cilities. In some cases, cus- 
tomers are using Bell prod- 
ucts such as Dataphone II to 
do network control and 
switching functions. 

Bell will look to shift its 
dominance from the trans- 
mission facilities layer to- 
ward the user interface layer 
of network systems. To do so, 
the subsidiary will have to 
develop a strong systems ap- 
proach to selling. For exam- 
ple, an advanced workstation 
terminal for network access 
and applications processing 
will have to be backed up by 
other peripherals like print- 
ers and storage devices. 
These terminal products 
probably represent the high- 
est potential profit for Bell, 
since many of them can be 
sold either in a retail envi- 
ronment or as part of a sys- 
tem, where the individual 
profit margin can be multi- 
plied by a large number of 
unit sales. 

But these kinds of products, 
once the subsidiary begins 
selling into the office envi- 
ronment, will require a Bell 
local network solution to tie 
them together, as well as a 
communications processor to 
act as the gateway into out- 
side networks. Bell’s 
strength against competition 
like Xerox or Wang Laborato- 
ries, Inc. will be its commu- 
nications expertise and _ its 
ability to sell a product line 
with a number of different 
alternatives to fit customer 
requirements. 

The enhanced network ser- 
vices market will be the Bell 
subsidiary’s next target. In 
1981, this market is approxi- 
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ately $150 million; too small 
even to be noticed on an 
AT&T balance sheet. The 
market is growing by about 
100% a year, but it will be 
1985 before it becomes a sig- 
nificant factor.in the growth 
of the subsidiary. 

The introduction of the Ad- 
vanced Communication Ser- 
vice (ACS), which was “rean- 
nounced” in December 1981 
after two-and-a-half years of 
dormancy, will be the sub- 
sidiary’s first toe in the en- 
hanced services waters. ACS 
will expand slowly, probably 
reaching 10 cities by the end 
of 1982. Eventually, ACS will 
be the dominant public data 
network, surpassing Telenet 
Communications Corp., 
Tymnet, Inc. and others that 
will enter the market. This 
market is growing so fast, 
however, that the competi- 
tive packet-switched  net- 
works will still fare well, 
even after ACS is firmly es- 
tablished. 


Market Entrants 


Entrants into the value- 
added network market will 
come from both sides of the 
spectrum. On the left side of 
the spectrum are the com- 
mon carriers like AT&T, MCI 
Communications Corp., Sat- 
ellite Business Systems (SBS) 
and others. These companies 
have extensive voice and/or 
data transmission facilities 
already in place and are seek- 
ing to expand their range of 
services. They can add value 
to their own transmission 
networks, just as’ the -value- 
added carriers do today. The 
incremental cost of adding 
data facilities to a voice net- 
work or of adding enhanced 
communications processing 
functions to a data network 
is very small compared with 
the investment these carriers 
have in their transmission fa- 
cilities. 

For example, MCI has an 
extensive microwave-based 
voice network that competes 
with’ AT&T Long Lines in 
providing long-distance tele- 
phone service. The network 
could easily be modified to 
provide “data under voice” 
transmission service, as does 
Bell’s Dataphone Digital Ser- 
vice (DDS). Another example 
is SBS, which could provide 
protocol conversion and oth- 
er enhanced data services in 
the form of additional soft- 
ware for its existing satellite 
communications controllers. 
These carriers, and possibly 
others, will be in-the value- 
added data network business 
within two years. 


On the right side of the 
spectrum are time-sharing 
service bureaus, which pro- 
vide a whole range of data 
processing services. Two of 
these, Tymshare’s Tymnet 
and United Computing Sys- 
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tems, Inc.’s Uninet, have al- 
ready entered the value-add- 
ed network market. Provid- 
ing communications services 
for remote users is a natural 
extension of the service bu- 
reau business; in fact, Uninet 
was already in place for in- 
ternal United Computing 
customers for 10 years before 
it was made available for 
public use. Other service bu- 
reaus, particularly GE Infor- 
mation Services Co., could 
easily position themselves in 
the value-added business. 
IBM is also a potential en- 
trant in this market, through 
its distributed service bureau 


that many observers expect 
in 1982. IBM already has an 
extensive internal communi- 
cations network that will 
form the basis of its time- 
sharing services. IBM also 
will lease high-speed data 
links from its SBS affiliate for 
users requiring service bu- 
reau processing at widely 
dispersed locations. The IBM 
network will eventually be- 
come a true public data net- 
work, offering terminal-to- 
user host connections and 
terminal-to-terminal services 
like electronic mail. 

The data communications 
market, growing at 35% to 


40% per year, presents an at- 
tractive opportunity for Bell 
to use its installed base of 
transmission and switching 
equipment more profitably. 
But the move will not be 





in time, ACS 


without risks for AT&T. This could 

market has always been a 

highly competitive one, not become the 
subject to regulation. The dominant 
major entrants are the most ; 

successful computer and public data 
communications vendors in network. 


the world. The Bell subsid- 
iary will be taking on the 
likes of IBM, plus a host of 
aggressive smaller firms 
with years of experience. 
The strategy will be to 
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and develops solutions to practica! problems in network design 


@ Introduction to Design Techniques 
®@ Queuing Theory, Delay Calculation 
@ Inquiry Response Systems 
© Switched Network Design 


® Throughput Calculations 

¢@ Communications System Simulation 
© Network Configuration 

® Additional Networking Issues 


Washington, May 3-5 
Dallas, March 29-31 


Distributed Systems 


Peer bo eee 


Advanced Concepts and Systems 


New carriers, services, tariffs, network concepts, protocols, and technology all 
mean new opportunities for improved network cost-performance. This seminar 
offers an intensive summary overview of these developments. 


® Introduction to Networking 

e Public intelligent Data Networks 

* Processor Based Private Networks 
® High Level Data Link Controls 


® Network Architectures 

© Digital Transmission Systems 
© Satellites 

@ Modems and Multiplexers 


Atianta, April 19-20 


Dallas, May 13-14 





Teleprocessing Software Concepts 


A rewarding three-day experience that will strip away most of your doubts 
questions, and confusion about TP software. This seminar will show you how to 
enhance the vital role software plays in getting a maximum return on your TP 
investment 

e TP Systems Overview 

¢ TP Software Elements 

© Operating Systems in TP 
® Teleprocessing Monitors 


© Front End Processor Software 

© interaction of TP Software 

© Front End Software Enhancements 
® Operational Network Architectures 


“New York, March 29-31 
San Francisco, April 12-14 





Datias, May40-12 





Can my organization use distributed systems? if yes, then how.do | plan? How 
do | select and apply equipment to maximize its effectiveness? What options do 
| have? This participation workshop seminar provides the answers 


~@ Distributed Systems Components 
® Distributed Data Bases 

® Distributed Data Communications 
® Distributed System Applications 







Management 


New—Telecommunications 


® Equipment and Vendor Evaluation 
© Procurement and Contracting 

® Design and Development 

® Installing and Operating 


“Containing telecommunication cost increases is possible if the proper technol- 
ogy and management techniques are brought to bear. This three-day seminar 
teaches the manager how to perform effectively in today’s complex environment 


@ Current Telecommunications Scene ® Operational Considerations 


@ Impact on Organizations 
® improve, Supplement or Replace 
@ Equipment Selection and Purchase 











sponsored by Date Communications Magazine. 
O Date Communications Institute: 
Basic Data Communications 


tn addition to these popular. seminars, Datapro now briags you these six compelling programs 


® International Communications 
Success Management 
© Future Trends 


O Software Quality Assurance and 
Configureton Management 

OC) Network Cost Management 

0 Selecting Computer Termmats for 


Speech Improved 
Use the toll-free number below for information, dates and locations on these conferences. 


FREE 


REGISTER NOW BY CALLING OUR 
SPECIAL TOLL-FREE NUMBER 


In New Jersey, 609-764-0100. For catalag, instant enrollment, or more information 





i yet eee eet ae ee PhS 
@ with complete course outlines, schedules, fees, and details! 


800-257-9406 


Local Networks 


The emergence of word processing and distributed data processing have 
spurred the growth of local networks. This one-day technical briefing explains 
how to replace traditional communications approaches with an efficient local 
network. 

® Local Network Concepts 

® Alternate Network Topologies 
© Supporting Office Automation 
® Applications Examples 


@ Design/Selection Considerations 
© Support Services 

® Management/Control 

@ Trends and Directions 


Chicago, May 4 
Washington, April 19 


New—IBM's Systems Network 
Architecture 


Are you moving toward SNA? Do you know what it can and cannot do? How wil! 
it impact all elements of your organization? This two-day seminar will help you 
understand the full consequences of a move to SNA 

® Overview—SNA, ACF/SNA 
@ Layering of SNA 

® SNA Access Method 

© Network Control Program 





© Synchronous Data Link Control 
@ Networking Management 

® impact on Users 

© What Lies Ahead? 


New York, April 5-6 
San Francisco, April 15-16 


Datapro also offers a number of proven seminars on Word Processing, Systems 
and Software, EDP {from an introduction to Advanced Management). Data 
Security, Data Base Management Systems, Minicomputer Systems, and more 
Seminars are scheduled through May 14 in major cities throughout the country 


datapro 


Datapro Research Corporation 
1805 Underwood Boulevard 
Delran. NJ:08075 
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No one vendor 
can provide all the 
advanced 
communications 
services needed 
today. 


avoid broadside confrontations with 
these vendors and, instead, to con- 
centrate on market segments where 
its communications expertise gives it 
a significant advantage. Communica- 
tions processing gear (like multiplex- 
ers and packet switches) and local 
networks are the two market seg- 
ments in which Bell will be able to 
leverage its vast voice communica- 
tions experience into a tangible com- 
petitive advantage. 


Prospects for Bell in 1985 


There are six crucial elements in 
supplying advanced telecommunica- 
tions systems for computer and com- 
munications users in the 1980s: 

¢ Intrabuilding transmission facili- 
ties (local networks). 

¢ Intracity transmission facilities. 

¢ Long-haul transmission facilities. 

¢ Communications processing. 

e Data processing. 

* Network control, management. 
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The first three elements can be pro- 
vided through a number of different 
media, but must be wideband digital 
facilities, both along the transmis- 
sion links and in the switching 
nodes. The other three elements are 
communications network services 
for providing device-to-application 
interconnection. Communications 
processing includes data manipula- 
tion before, during or after transmis- 
sion for the purpose of improving 
communication efficiency. Functions 
like protocol and code conversion, 
digital-to-analog conversion and 
message store-and-forward are all 
communications processing. 

Data processing, on the other hand, 
entails providing computer facilities 
and software for solving .applica- 
tionsproblems: Inthe context of tele- 
communications services, data pro- 
cessing can be done either through 
remote time-sharing or by down-line 
loading applications software into 
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the I? 


AN IVORY TOWER?? 


It's time to set’the record straight. Of 
course, TRW is an organization whose 
advanced research and development pro- 
jects are recognized all over the world. 


But, we also work on projects that 
require nuts and bolts engineering talent -- 
hands-on projects you can really sink your 
teeth into. 


“And, if you’re under the impression 
that TRW is solely a think-tank, we're inviting 
you to take a closer look at our applications. 


You'll be amazed at the variety and 
breadth of engineering talent and know-how 
required to complete our current, and future, 
projects. 


At TRW you won't sit in an ivory 
tower. Now you know why. 


If you're an Engineer, Physical 
Scientist or Computer Scientist, forward 
your resume in confidence to: B. Chambers, 
Bldg. R5/Room B181; One Space Park Drive, 
Redondo Beach, CA 90278. 


“TR 


An Equal Opportunity Employer / U.S. Citizenship Required 


local processing nodes. 

Network control and management 
functions provide information about 
the usage of network facilities and 
tools for diagnosing faults, changing 
network configurations and so on. 

Only the largest computer and com- 
munications vendors will be able to 
supply these six elements on an inte- 
grated basis. No one company can 
provide.them all today. 

Figure 2 on Page 23 represents my 
estimate of major participants pro- 
viding integrated. telecommunica- 
tions services in 1985 and the 
product supplying each of the six el- 
ements. The chart is not meant to be 
an exhaustive list of the products 
that can make up a network system, 
but is rather an indication of the 
breadth of the product line of some 
major computer and communications 
vendors competing with AT&T in 
1985. Some of the» products or ser- 
vices shown are not announced or 
implemented, but represent projec- 
tions of the vendors’ future plans. 

AT&T is obviously strong in trans- 
mission facilities. Even with the op- 
erating companies’ local loops now 
at arm’s length organizationally, 
AT&T will still dictate the technol- 
ogy and network planning used in 
the loops for at least: five. years. 
AT&T also has existing “local net- 
works” in most offices, through tele- 
phone wiring and a large share of 
the PBX market. The problem for 
Bell is twofold: 

e Increase the bandwidth and func- 
tionality of these transmission facili- 
ties. 

* Add value to the core network 
with enhanced communications.ser- 
vices. 

Bell is part way toward accomplish- 
ing the first task with T-1 digital 
links and digital ESS switching 
nodes, but the complete “digitiza- 
tion” of the network, especially at 
the local and in-building level, is 
many years away. 

The second task is clearly the target 
for ACS, which is planned as ar all- 
encompassing solution to network 
services. Bell’s overriding strategy, as. 
befits a company this size, is to bring 
its advanced products along slowly, 
keeping the integrity of the network 
intact as its functionality expands. In 
the meantime, however, other ven- 
dors are positioning themselves :to 
offer complete telecommunications 
services, in many cases bypassing the 
facilities of the Bell System. 

IBM is probably in the best position 
to challenge AT&T’s dominance in 
telecommunications. As shown in 
Figure 2 on Page 23, it has a current 
or planned entry into most of the 
crucial market segments. In addition, 
there is no lack of other participants 
in each segment, some of which are 
shown in the “Others” section of the 
chart. 

Bell will be facing competition not 
only from the well-established com- 
puter and communications vendors, 
but also from small, innovative firms 
applying new technologies to the 
communications-based applications 
that form the basis of advanced in- 
formation. processing systems. 


Christopher Mines is a senior analyst 
for telecommunications industry with the 
Yankee Group in Boston. 
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The idea of floating something in the air 
and using it as a backboard off which 
various types of radio frequencies are 
ricocheted is not new. The moon, earth's 
Oli tiem Amir lae eric ebicmar lela one ioe 
for experimental communications of this 
type. And the U.S. Air Force once 
oer Sante Men eis tmemelaed tetramer emetic 0 
needles to act as a passive reflector. But in 
1963, the idea became a different sort of 
reality when President John F. Kennedy 
signed into being the U.S. Communications 
rica ub cata em etna Rrra te Ory r Greg on 
— the U.S.-based anchor of Intelsat, an 
international consortium pledged to launch 
and operate a global network of communi- 
leer stb eh eer ace eee cote 
domestic satellite communications is poised 
for a strong resurgence. There are 12 satellites 
Pimelsiom sisi Mme Cancel om cm riiias 
Tim ditto dace tan crt e weer hire k a aco 
Picea Ces iaebess CM Ascoli e 
four companies dominated the 
eCevne camer 100k Ce) Ol meh Mer: 
least eight are in the act. Hereto- 
fore mainly a medium for tele- 
vision and voice carriage, satel- 
lite communications is beginning 
to look attractive for business ap- 
plications. Satellite Business Sys- 
tems (SBS) has been firing the a At 
Tunnel meme nme! pee 1 al 
pundits for the better part of the 
decade; two new carriers, Hughes 
Communications, Inc. and GTE 
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AFTER WE INVENTED THE STATISTICAL we 


Eight years ago, DCA intro-  sionand built-in diagnostics. its nearest major competitor, 
duced statistical multiplex- That was just the begin- | atacomparable cost. 

ing. As a result, channel ning. DCA went ontoinvent | Thencame another giant 
Capacity was increased the multidrop stat mux step. DCA introduced the 
from two to five times with- for companies with remote __ first master network proces- 
Out a perceptible loss of locations. And now we've sor capable of interfacing 


response time. And more _ refined our 355 master net- with X.25 standard proto- 
sophisticated capabilities work processor so that it cols. This allows low cost 

became possible, suchas canhandleanetwork with access to public data net- 
error control, datacompres- three times the capacityof | works and worldwide net- 
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TIPLEXOR, WE WENT ON TO BIGGER THINGS. 


Peg sean" 





working through satellites 
using X.75 protocols. 
Today we're still way 
ahead of our field—with the 
most advanced, most effi- 
cient network processing 


systems available. We'd like 
to tell you more about them 
and how they can increase 
efficiency in your own busi- 








ness. Please write DCA, 303 
Technology Park/Atlanta, 
Norcross, GA 30092. Or 
call 800-241-5793. In 
Georgia, call 404-448-1400. 
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Digital Communications Associates, Inc 


‘Satellite 
systems are 
equipment- and 
technology- 
intensive, and at 
the mercy of a 
hostile 
environment.’ 


Satellite Corp. (Gsat), plan to follow 
suit. 

For companies with dispersed facil- 
ities, satellite communications can 
save money in the transfer of both 
voice and data. And video conferenc- 
ing, not yet even in the embryonic 
stage, is a potentially explosive ap- 
plication. 

But satellites are not a panacea. 
They compete with an excellent ter- 
restrial telecommunications network 
run by AT&T, independent tele- 
phone companies and specialized 
common carriers. And, although it is 
true that they can cut costs for some 
telecommunications users, they are 
not direct substitutes for land-based 
lines. 
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NET 


Communications & Networking Facility 
for LS} & PDP-Nl’s running RT-N1, TSX & TSX-Plus 


In use in over a 100 installations in 10 countries, in Fortune 500 Companies, 
DEC OEMs, Software Houses, Major Laboratories, 
Universities, and Aerospace Firms. 


* Not just a file transfer utility — Provides 
full transparent access to peripherals on 
remote systems vio user programs oF 
standard system utilities. 


* Uses standard serial or multiplexo: lines 
on LSI of PDP equipment. 


* Lowers hardware costs by sharing 
peripherals. 


* Facilitates OEM/Service Bureau support 


to remote users. 


* Low system overhead. 
* LOW COST. 
* Permits an RT-1 or TSX-Plus system to 


transfer ASCII files to of from RSTS of ASX 
systems of non-DEC systems such as IBM 
supporting time-sharing terminals. 


Call or Write for more information: 


GIAIB 


™ Glenn A. Barbe: & Associates. Inc. 
1S010 Ventura Bivd., Suite 304 
Sherman Oaks, CA 91403 
(213) 907-6622 


DEC. {$1 POP-H.AT-R. RSX. RSTS ove the registered tademorks of Digital Equipment Corporation. TSX ond TSX-Phus ore the vegistered trademorks of S&H 


Computer Systems. inc 
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Announcing full support for 
ASCII personal computers 
(and ASCII CRTs and printers) 
used on SNA/SDLC networks. 


Whether you want Apple, IBM, 
Radio Shack or Xerox, you can now 
use your personal computer along with 
dumb ASCII CRTs and printers on 
your SNA/SDLC network. Dial in from 
home, or use your existing coaxial 
cables—it makes no difference to the 
PCI 1076. Up to seven ports per unit 
means any combination of CRTs and 
printers. Call for more information 
immediately. 


Ry 


7a Y 
PROTOCOL 
COMPUTERS, INC. 

6430 VARIEL AVENUE #107 
WOODLAND HILLS, CA 91367 
800-423-5904 213-716-5500 

Also contact: Newcorp Products, Inc., Aston 
PA 19014, or call 800-345-8278 fin Pennsyl- 
vania: 215-485-8180. 


Inherently, satellites are appealing 
because of their multipoint broadcast 
ability and because of the wide band- 
width they offer. But to use these at- 
tributes efficiently, users must con- 
sider many factors: delays, protocols, 
uptime (satellites are susceptible to 
many natural phenomena that land 
lines are not), costs, location and 
even susceptibility to sabotage and 
war. 

Quite often, because satellite sys- 
tems are sometimes accessed through 
the ground network, the sundry 
problems and inefficiencies of cop- 
per-pair transmission will also be 
built into end-to-end satellite trans- 
mission. These include error rates, 
costs and maximum speeds available. 


Intelsat System 


Intelsat launched its first satellite in 
1965. It was 28.4 inches in diameter, 
23.2 inches high and weighed 85 
pounds in final orbit. It could carry 
240 voice circuits or one television 
channel. 

Today, the Intelsat system connects 
260 earth stations in over 130 coun- 
tries. Intelsat V satellites, the latest 
generation, have 51-foot wingspans, 
stand over 21 feet high and weigh 
2,286 pounds in orbit. 

They can carry 12,000 simultaneous 
telephone conversations plus two 
television channels — more than 50 
times the capacity of Early Bird. In- 
telsat handles about two-thirds of all 
transoceanic traffic. 


Satellite Systems 


Satellite systems are equipment- 
and technology-intensive — and at 
the mercy of a hostile environment. 

Not only must satellites reach and 
inhabit outer space, but transmis- 
sions must also cope with atmospher- 
ic hazards like storms, rain, fog, 
snow and hail. In addition, transmis- 
sion must cross spaces laced with 
other radio waves. 

Satellite transponders are small 
power amplifiers that interact with 
the signals received from earth, 
change their frequencies and shoot 
them back to earth. The number of 
transponders that satellites carry var- 
ies, but most modern satellites carry 
24, each with a bandwidth of 36 
MHz. 

Each transponder can be subdi- 
vided into a number of channels. 
The more channels per transponder, 
the lower the overall achievable 
transmission speed. One transpon- 
der is generally used for one of the 
following: 

¢ One television signal with accom- 
panying sound. 

¢ 1,200 to 1,500 simultaneous two- 
way voice channels. 

¢ A data rate of 50M bit/sec. 

For data transmissions, channel ca- 
pacity can be redistributed — for ex- 
ample, one transponder can be used 
for 600 channels at 40K bit/sec. 


System Delays 


In order to be geosynchronous, sat- 
ellites must orbit the equator at 
22,300 miles. Any signal making the 
earth-to-satellite-to-earth journey 
travels more than 44,000 miles — 14 
times the distance of a transconti- 
nental terrestrial transmission. Even 
at the speed of light, that takes over a 
quarter of a second (270 msec). 
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This delay has differing effects on 
traffic: 

* Video — little effect. Propagation 
delays typically have little effect on 
cable TV, the prime video user of sat- 
ellites, because of the receive-only 
(one-way) nature of their business. It 
does not matter much if programs 
reach users 270 msecs later than 
when they were broadcast. 

e Voice — more effect. A two-way 
voice conversation wil experience 
half-second delays because a user 
will have to wait until his last phrase 
has reached the other party, and an 
additional quarter of a second for the 
other party to answer. 

¢ Data — strong effect. Because ma- 
chines interact at much greater 
speeds than ‘humans, satellite propa- 
gation delays can seriously degrade 
their communications. Check-back 
protocols, such as IBM’s bisync, are 
mostly useless: for every few blocks 
of data the end point receives, it 
sends back an acknowledgement and 
reports the number of blocks that 
need retransmission due to errors. A 
few errors will cause multiple re- 
transmissions, seriously degrading 
throughput. (Even IBM’s efficient 
SDLC protocol is not very suitable 
for satellite transmission.) 

Thus satellite channels cannot be substi- 
tuted indiscriminately for land lines. This 
is an important rule to remember. Proper 
protocols and control devices must 
be used, otherwise response time 
could become worse than with land- 
based alternatives. 


Today’s Players 


Four carriers have domestic com- 
munications satellites in orbit today: 
Comsat General Corp., Satellite Busi- 
ness Systems, Western Union and 
RCA American Communications 
(RCA Americom). The 1981 launch of 
Comsat General’s fourth satellite, 
SBS’ second bird and RCA Ameri- 
com’s third satellite late in the year 
(replacing the one it unexplainedly 
lost in 1979), brings the total number 
of in-orbit satellites to 12. 

Four new carriers have the Federal 
Communications Commission (FCC) 
green light to launch satellites of 
their own. Of those, only AT&T has 
previously orbited its own birds, 
though some of the others, like 
Hughes, have been building satel- 
lites for years. 

According to Roger Cochetti of 
Comsat General, Comsat General’s 
Comstar system consists of four satel- 
lites, each with 24 34-MHz transpon- 
ders and an expected life span of sev- 
en years. When D-4 was launched in 
February 1981, the system’s capacity 
was not increased as it would at first 
seem likely. Instead, D-1 and D-2 
were slid into the same orbit to “co- 
locate,” and some of their traffic was 
off-loaded onto the newer birds. This 
will extend the useful life of those 
satellites, which are in the graying 
years of their seven-year life span. 

The two active Comstar satellites 
are used predominately by AT&T 
and GTE (at $1.3 million per month 
per satellite) for general telephone 
traffic. Both phone companies own 
earth stations; AT&T owns four and 
GTE, three. Because each company 
occasionally uses the other’s ground 
facilities, figuring out who owes 
what to whom is a monthly chore. 











The Comstar satellites are “Cen- 
taur” satellites, larger than conven- 
tional birds and: requiring Centaur 
rockets to launch. (A Centaur launch 
costs more than.$40 million, a Delta 
rocket launch more than $20 million. 
The National Aeronautics and Space 
Administration’s (Nasa) Space Shut- 
tle will be able to put satellites in or- 
bit for roughly $8 million.) 

The Comstar Centaur satellites can 
each carry 18,000 simultaneous two- 
way voice conversations. 

According to Rich Meyer of AT&T 
Long Lines Division, D-3 and D-4 
have a total of 36,000 two-way voice 
circuits. Of these, 25,000 circuits are 
used for the commercial voice ser- 
vices of MTS and Wats and a “hand- 
ful” of circuits are used for govern- 
ment private lines. The colocating 
D-1.and D-2 act as backups only. To- 
day, 11 transponders on D-1 and D-2 
are leased to RCA for video services. 

AT&T is studying new markets and 
recently petitioned the FCC for per- 
mission to use its satellite capacity 
for high-speed data and television 
distribution. 

On Sept. 25, 1981, the FCC granted 
AT&T permission to provide televi- 
sion distribution with its leased 
Comstar satellites, but there hasn’t 
been any ruling on data yet. The 
stakes are different. Whereas RCA 
and Western Union may not relish 
another player in their field, they are 
more than capable of competing for 
the television Suisiness. On the other 
hand, the implications of AT&T's of- 
fering high-speed digital services, 
with its vast complementing ground 
network, are staggering. The FCC 
will likely be cautious when consid- 
ering that proposal. 


Satellite Business Systems 


SBS is the nonstandard vendor. Its 
intent to cater exclusively (or at least 
mostly) to business communications 
sets it well apart from the carriers 
discussed so far. SBS’ is a novel ap- 
proach — a rather brave undertak- 
ing. For its gumption, it has accrued 
a number of industry firsts: 

¢ SBS is the first and only all-digital 
system for business communications 
of data, voice and video, directly 
from the rooftop of one organization 
to the rooftop of another. 

* It is the only satellite vendor that 
can offerthis service in all locations 
— even microwave-congested cities 
— because it is the first vendor to op- 
erate a 14/12 GHz or K-band satel- 
lite. 

¢ The transponders on SBS’ satel- 
lites are the most powerful satellites 
among the domestic birds, which al- 
lows for the use of some of the small- 
est dishes being used commercially 
today. 

¢ Because all SBS traffic is digital, 
the system is the first to use Time Di- 
vision Multiple Access (TDMA) ex- 
clusively. 

The initial service SBS provided 
was its Communications Network 
Service (CNS). “A typical CNS cus- 
tomer has geographically dispersed 
facilities with large volumes of com- 
munications among them. At pre- 
sent, most of this intraorganizational 
communications ‘is in the form of 
telephone conversations. Other com- 
munication applications — such as 
document distribution, data transfer 


and video teleconferencing — are 
comparatively minor in scope. But 
these are expected to grow sharply as 
facilities become available for more 
economical, higher. capacity trans- 
mission,” according to an SBS docu- 
ment. 

CNS was originally offered in one 
version only. It was for large users 
that could justify having dedicated 
earth stations installed on their pre- 
mises. It required a minimum of 
three customer earth stations. 

Later, to lower the entry costs of 
smaller customers, SBS refiled the 
tariffs, adding a provision for smaller 
organizations to share facilities. This 
was CNS-B. 

With CNS-B, the ground segment 
of the SBS system is shared by two or 
more customers with lower volume 
communications needs. CNS-B ser- 
vice also specifies the use of at least 
three earth stations (or two stations 
and a service point), but limits ex- 
pansion to five stations. 

The shared facilities plan dropped 
the monthly recurring charge from 
the $12,500 per station in CNS-A, to 
$7,500 in CNS-B. 


DTS Proposal 


To make the system available to an 
even larger user pool, in August of 
1981 SBS asked the FCC for authority 
to build and operate a digital termi- 
nation system (DTS). The Data Ex- 
change Service (DXS — SBS’ version 
of DTS) would, in the words of SBS’ 
president, Robert C. Hall, extend 
SBS’ “solution to the communica- 
tions needs of medium and small us- 
ers.” 

DXS is similar in scope and opera- 
tion to the eight proposals filed by 
other DTS hopefuls. SBS’ proposed 
“extended” network (serving over 30 
cities), like those of the other compa- 
nies, would use 10-GHz microwave 
frequencies for communications be- 
tween customers’ on-site two-foot di- 
ameter antennas and the nearest 
node in their honeycomblike “cell.” 
These network nodes are spaced be- 
tween six- to 10-mile intervals with 
at least one node in every key city 
poised near an SBS earth station pro- 
viding a long-haul connection. 

Three of the nine DTS contenders, 
SBS, Tymnet, Inc. and Local Data 
Distribution Co. (LDD) — a M/A- 
COM, Inc./Aetna joint venture — 
may be ahead of the game because of 
joint development and experimental 
work they have done together. 

In a recently concluded experi- 
ment, which was heralded as a great 
success by the three companies, the 
system was used to link participating 
companies (including Itel Corp., 
Control Data Corp., Merrill, Lynch, 
Pierce, Fenner & Smith and others) 
in New York and San Francisco. SBS 
provided the satellite trunk for the 
system, Tymnet offered central node 
facilities, LDD supplied the radio 
equipment and the cable systems of 
Manhattan Cable in New York and 
Viacom in California were used 
where line of sight was not feasible. 


Voice Message Services 


Although it is possible to switch 
voice with DTS, it is not economical. 
Although DTS made SBS’ digital ser- 
vices viable to a larger user base, SBS 
still lacked any supplemental voice 
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‘users with “relatively high-volume of AT&T’s 

calling requirements,” representa- = = 

tives said. Dedicated lines will be offering high- 
used to connect customers to the speed digital 
nearest possible SBS earth station. . 

Future plans call for interconnection SOPUCOS o< 2 a0 
with local telephone companies. staggering.’ 























































services for the smaller user. On 
Nov. 4, SBS filed tariffs with the FCC 
for a switched voice communications 
service with early 1982 as its target 
date. 

The services will be economical to 


‘The implications 


Customers using access lines will be 
charged a one-time installation fee of 
$105 and a monthly charge ranging 
from $20 to $80. Per-minute usage 
charges range from 20 cents to 34 
cents, depending on destination and 
call volume. 

The services, SBS said, are “an eco- 
nomical alternative to existing long- 
distance services ... priced below 
Wats.” 

SBS’ planned:system includes three 
14/12 GHz K-band satellites. Its sec- 
ond satellite was launched this year 
on Sept. 24. Each SBS satellite has 10 
transponders, which is, again, differ- 
ent from the usual 12 or 24 carried by 
most. But SBS transponders have a 
43-MHz bandwidth. As mentioned, 
the SBS system is all digital and the 
only one to use TDMA exclusively. 


Higher Data Rates 


The wide bandwidth means higher 
data rates can be sustained. Add to 
this the fact that with TDMA each 
user can access the total bandwidth 
of a transponder, if only for a frac- 
tion of a second (which creates an ap- 
pearance of a virtual circuit), and the 
impressiveness of the total capacity 
begins to become clear. In fact, each 


Amdahl | 


| Telecommunications 


Amdahl is doing it again . . . this time in front-end 
communications processing and networking. Our 4705 Com- 
munications Processor is the first in a series of communications 
products designed to extend the performance, reliability, availa- 
bility and serviceability of teleprocessing networks 


Systems Support Specialists 


If you have in-depth hardware experience in IBM 3705 or 
equivalent front-end teleprocessing systems, or an extensive 
software background in TCAM/VTAM/NCP operating systems, 
you can enjoy the distinct advantages reserved for the top- 
calibre professionals in AMDAHL’S PRODUCT SUPPORT AND 
SERVICES GROUP. We currently have opportunities in Amdahl! 
Support Centers and Regions throughout the United States for 
Systems Engineers and Field Engineers. 


Systems Software Specialists 


If you have extensive Systems Programming and Telecommuni- 
cations Software experience with first-hand knowledge of ACF/ 
NCP and VTAM, Communications Protocols, and TPNS, you can 
enjoy a career in AMDAHL’S SOFTWARE GROUP. We currently 
have openings in our Sunnyvale, California Software Develop- 
ment facility. " 








In a world of changing technical and personal values, Amdahl 
stands out as an innovator in advanced computer technology, 
and in meeting the needs of the people who develop, build and 
support that technology. 







Discover the Amdahl Advantage for your career in telecommuni- 
cations. Send your resume to Dawn Jeans, Professional Em- 
ployment, Dept. 3-042, Amdahi Corporation, P.O. Box 470, 
Sunnyvale, California 94086. We are.an.equal opportunity 
employer through affirmative action. 
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Western Union 
was the first U.S. 
company to 
develop and 
deploy its own 
commercial 
satellite system. 


5.27C 


SBS satellite can support a data rate 
of 48M bit/sec per transponder, with 
a total throughput capacity of 480M 
bit/sec per satellite. 

As of this writing, SBS has signed 
22 CNS customers, 17-of which are 
public knowledge. Only three cus- 
tomers, IBM, Boeing Computer Ser- 


vices Co. and Insurance Systems of 


America Communications, Inc. (Isa- 
comm), are presently using the sys- 
tem. 

Voice and data make up most of the 
traffic of today’s users, but. Allstate 
Insurance Co. intends to use satellite 
teleconferencing (another SBS ser- 
vice) in the near future. Apparently, 
most customers are implementing 
one type of service at a time. For in- 


NETWORK 
ANALYZER 


The TP-270 provides a simple, easy-to-use method of determining network response time 
and the individual delays that contribute to response time. The device also provides a means 
of directly measuring the effects of software or hardware changes on the network 
pert 
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jormance. 


FEATURES 

@ Saves money by preventing network overkill while 
ensuring performance standards are met. 

@ Allows central site personnel to determine remote 
terminal performance. 

@ Available in 3270 Bisynch or SDLC/SNA versions 

© Optional printer interface provides for hard-copy 
reports 

@ Remote control option allows “hands off” operation. 

@ Powerful diagnostics assist in network trouble 
shooting. 


TeleProcessing Products, Inc. 


Local Data Distribution 
4565 E. Industrial St., Bldg. 7K, Simi Valley, CA 93063 - (805) 522-8149 


Now SNA/SDLC can have 


SNA/SDLC. 


Imagine running Tektronix or any 
other fantastic ASCII graphics ter- 
minals on your SNA/SDLC network 
right now! You can do it with PCI’s 


1076 graphics support, and you can do 


it without laying a foot of RS-232 


cable. Your ASCII graphics terminals 
are now plug-compatible and there’s no 


waiting. For complete information 
about what ASCII-to-SNA/SDLC can 
do for you, write or call now. 


By 


PROTOCOL 


COMPUTERS, INC. 


6430 VARIEL AVENUE #107 
WOODLAND HILLS, CA 91367 
800-423-5904 213-716-5500 

Also contact: Newcorp Products, Inc., Aston 
PA 19014, or call 800-345-8278 (in Pennsyl- 
vania; 215-485-8180. 


stance, IBM is using the system for 
voice communications only, while 
Isacomm, which resells the capacity 
to its member insurance companies, 
reports that Wausau (a part owner of 
Isacomm) will use the system for 
high-speed data communications 
only. 

Boeing Computer Services has 
three earth stations in place already; 
IBM and Isacomm have six. SBS an- 
ticipates installing 60 more earth sta- 
tions by the end of 1981 and 100 
more by the end of 1982. 


Western Union 


Although it is convenient to men- 
tion SBS and AT&T close on the 
heels of Comsat — all are aware of 
each other’s accomplishments — 
Western Union really deserves sec- 
ond seed; it was the first U.S. compa- 
ny to develop and deploy its own 
commercial system. 

Western Union has three satellites 
in orbit today: Westar I, Westar II, 
and Westar III, which was launched 
in August of 1979. As can be expect- 
ed, Westar I and Il are nearing the 
end of their expected life, but West- 
ern Union has FCC authorization to 
launch Westar IV and V in 1982. 
These satellites will have 24 tran- 
sponders; I, II and III had only 12. In 
addition, Western Union has applied 
to the FCC for authority to build 
Westar VI, another 24-transponder 
satellite. 

In 1979, Western Union sold Amer- 
ican Satellite Corp. a 20% ownership 
interest in Westar satellites I, II and 
Ill, and in IV and V when they are 
launched. American Satellite is 
owned jointly by Fairchild Industries 
and Continental Telephone Corp. 

In addition, American Satellite has 
dibs on part of the Tracking and Data 
Relay Satellite System (TDRSS); ac- 
cording to Western Union: 

“Pursuant to the 1979 agreement, 
Fairchild and Continental each ac- 
quired a 25% interest in Space Com- 
munications Co., which is building 
the Tracking and Data Relay Satellite 
System (TDRSS) that will provide 
Nasa.with increased coverage of low- 
orbiting space vehicles. The remain- 
ing 50% ownership of Space Commu- 
nications Co. is held by Western 
Union Space Communications, Inc., 
a subsidiary of Western Union 
Corp.” 

TDRSS, the first satellite of which is 
scheduled for launch in 1982, will 
eventually consist of four Advanced 


‘Westar. satellites, Western Union’s 


second generation of satellites. 

TDRSS-A and TDRSS-B, as the first 
two satellites are known, will be ded- 
icated to Nasa and launched in 1982 
and 1983 respectively. TDRSS-C, to 
be launched in June of 1984, will be 
an orbiting spare to back up the first 
two satellites and the fourth, the Ad- 
vanced Westar, which will be shared 
by Western Union.and American Sat- 
ellite and which is also slated for a 
1984 launch. 

Western: Union had its start as a 
broadcast carrier and today contin- 
ues to fancy itself as that, though it 
does support transmission of voice 
and data for. broadcast industry users. 

Newer fare of the Westar system in- 
cludes the distribution of print me- 
dia via facsimile techniques. The 
Wall Street Journal uses Westar for re- 
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gional printing of its paper, and both. 
text and pictures for U.S. News & 
World Report, as well as Time, People, 
and Sports Illustrated magazines are 
transmitted by satellite. 

Transponder time is also leased to 
companies for video conferencing. 
Texas Instruments, Inc., for one, 
leased transponder time to broadcast 
its 1980 and 1981 annual stockhold- 
ers’ meetings from company head- 
quarters in Dallas to 22 of its compa- 
ny sites. 


Private-Line Services 


Regardless of its broadcast image, 
Western Union is leaning into the 
private service market with a num- 
ber of different offerings, including: 

¢ Space Tel — a metered private- 
line voice/data service providing 
point-to-point connection in an 18- 
city network. 

¢ Metro I — long-distance Wats/ 
MTS-like telephone service connect- 
ing Western Union’s microwave grid 
with the Westar satellites. 

* Point-to-point data transmission 
— wideband data communications 
service between dedicated, Western 
Union-provided earth stations, or 
customer-owned stations on users’ 
premises 56K bit/sec and above. 

The Advanced Westar satellites that 
will make up the TDRSS “galaxy” 
(group of satellites) will likely be the 
first hybrid satellites (operating in 
both the C, 6/4 GHz,.and Ku, 14/12 
GHz, range) in orbit. 

They. will weigh 5,000 pounds in 
orbit (Early Bird weighed 85 pounds 
and even Intelsat V only weighs 
2,200 pounds), and measure in at a 
staggering 57 feet by 42 feet. 


American Satellite 


American Satellite is a specialized 
common carrier that» uses its 20% 
ownership of the Westar galaxy to 
provide a number of services: 

¢ Common carrier circuits — Amer- 
ican Satellite provides circuits be- 
tween 30 sets of cities on a 30-day 
cancellable basis using four major 
earth stations (in Dallas, Los Ange- 
les, New York and San Francisco). 
Both microwave links and telephone 
local loops are used to connect cus- 
tomers to central American Satellite 
sites. There are plans in the mill to 
add 15 additional cities to the net- 
work. Traffic can be voice_or data (to 
9,600 bit/sec on a single voice-grade 
circuit), or facsimile or video. 

e Shared FX — Businesses in Chica- 
go, Los Angeles, San Francisco, Dal- 
las, Houston and New York can use 
American Satellite’s facilities from 
one of these locations to communi- 
cate with a local point in one of the 
other five cities. Circuits can be 
Shared with up. to three other cus- 
tomers to optimize savings. 

Satellite Data Exchange (SDX) — 
Originally, corporations that wanted 
the SDX service and the related dedi- 
cated earth stations had to put the 33- 
foot-diameter antennas next to their 
facilities. Today, like the other di- 
rect-to-premise organizations, SDX 
can be used with five-meter rooftop 
antennas (as long as there is not too 
much. microwave congestion in that 
area). SDX can be used in conjunc- 
tion with the common carrier cir- 
cuits, so that if a company is located 
near one of American Satellite’s cen- 





tral offices, it may have to 
spring for only one or two 
remote SDX stations to form 
a network. 

Apparently, 20%-owner- 
ship interest in Western 
Union’s satellites is too frag- 
ile for American Satellite’s 
taste. It recently announced 
its intention to file for per- 
mission to launch its own 
bird and it placed a $100,000 
launch reservation fee with 
Nasa. 


RCA Americom 


The systematic growth of 
RCA American Communica- 
tions, Inc. (RCA Americom) 
received a severe blow in 
1979 when it lost contact 
with Satcom III a few days af- 
ter launch. The company was 
able to paper over the hiatus 
in lost capacity by quickly 
making arrangements to 
have the 11 CATV vendor 
contracts it had procured pri- 
or to the launch use tran- 
sponders in the Comstar sys- 
tem. 

As of this writing, RCA still 
leases those transponders 
from AT&T. And, according 
to John Williamson of Amer- 
icom, the 11 CATV vendors 
presently using the Comstar 
birds through RCA will con- 
tinue to do so until Satcom 
IV is launched in 1982. 

The RCA system includes 
the aging Satcom I, II and 
now IIIR, each of which has 
24 36-MHz transponders.The 
FCC has OK’d 1982 launches 
of Satcom IV and V and RCA 
has requested an August 
1983 launch for Satcom IV. 

RCA Americom’s 56 Plus 
data service is derived from 
capacity on Satcom II. It is 
aimed at the business com- 
munications market, offer- 
ing 56K bit/sec circuits to us- 
ers that can either support 
their own earth stations or 
are close enough to an RCA 
earth station to use it. 

RCA claims that one of its 
coast-to-coast 56K bit/sec cir- 
cuits would cost 15% less an- 
nually to operate than a simi- 
lar Dataphone Digital 
Service circuit from AT&T. 
Of course, the fact that satel- 
lites are being used benefits 
the 56 Plus service user. Cus- 
tomer premise earth stations 
can be estabished practically 
anywhere — DDS is not 
available everywhere. Un- 
like SBS, though, RCA uses 
C-band 6/4 GHz. frequencies 
so it cannot broadcast direct- 
ly into cities. 

According to J. Robert Pres- 
ton, manager of the service, 
the break-even distance 
when compared with DDS is 
about 1,500 miles. However, 
Preston pointed out that a 
coast-to-coast DDS line 
would cost about $11,000 per 
month and an RCA 56 Plus 
circuit around $9,000. The 
real savings are realized 
when more than one circuit 
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is implemented: An addi- 
tional DDS line will cost an- 
other $11,000; a 56K bit/sec 
circuit from RCA, only 
$2,000 more. 

Present customers include 
the Insurance Company of 
America (ICA), which uses 
nine 56K bit/sec circuits; 
Penzoil; and Shared Medical. 


Tomorrow’s Hopefuls 


When in December 1980 
the FCC approved new satel- 
lites, launch dates and posi- 
tions for the carriers dis- 
cussed so far, they also 
opened the barn door and let 
three new carriers enter the 


domestic satellite stable. Of 
the 25 satellites approved for 
construction, six of the 20 
OK’d for launch will come 
from the new brood: GTE, 
Hughes Communications 
and Southern Pacific Com- 
munications Corp. (SPCC). 
Each was given the green 
light to build three and 
launch two. 

Hughes Communications, a 
unit of Hughes Aircraft Co., 
heralds from a_ corporate 
family familiar with satellite 
design and _ construction. 
Hughes Aircraft built the 
birds of Western Union and 
SBS, to name a few, and is 


presently constructing the 
AT&T Telstar-3 satellites. 

With the expertise in its 
back pocket, it was only nat- 
ural that an arm of that com- 
pany eventually would plan 
to operate its own satellite 
system. 

“Galaxy,” Hughes’ pro- 
posed satellite system, ini- 
tially will consist of Galaxy I 
and II scheduled for launch 
in 1983, with the third acting 
as a ground spare pending 
demand and FCC authoriza- 
tion. 

Hughes is approaching the 
satellite communications 
market with a common ser- 


RCA lost 
contact with 
Satcom Ill 

a few days 
after launch. 
it was never 
heard from 
again. 


“We searched for two years for a 
magnetic tape input to our IBM 
ey baka fot It was a tremendous 
relief to discover that 
the Mitron STD 1600 
gives us that 


capability.” 


Communications Specialists, Inc., of Austin, 
Texas installed the Mitron STD 1600 Data Com- 
munications Terminal to give magnetic tape 
capability to their IBM System/34 in the 

fall of 1980. Using the Mitron, CSI can directly 
access magnetic tapes and supply magnetic tape 
files. You can do the same thing with your IBM 


System/34. 


“With the Mitron | have total control. We can now 
do it all— without conversion equipment. | can 
read anything that comes.in without the added 
cost and a two or three day delay using a service 
bureau,” says Kathy Mast. “The Mitron STD 1600 
is easy to install.through the IBM System/34 
communication port: It’s so convenient.and eco- 
nomical to-operate, and of course magnetic tape 
costs about 1/12th as much to use as diskettes.” 


You can either lease or purchase the Mitron STD 
“1600. It is available with 1200’ or 2400’ reels. 


Kathy Mast 


Data Processing Manager 
Communications Specialists, Inc. 
Printing and Direct Mail Services 
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The Mitron STD 1600 can also 
be used as an off-line, tape-to- 
tape terminal over the dial-up or 


private line network. 


“We have simplified our production tre- 
mendously. And, I’ve just been elated with “ 
the people at Mitron.and the way they have 
worked with us to solve any problems,” adds 


Kathy Mast. 


For more information about how you can adda 
magnetic tape capability to your IBM System/34, 
call us, TOLL FREE, at 800/638-9665. Or call 


301/992-7700. 


MITRON 


Systems Corporation 


2000 Century Plaza 
Columbia, Maryland 21044 





‘Transponder 
demand will 
probably exceed 
supply until mid- 
decade, when all 
the birds now 
planned are 
aloft.’ 


intent. The apple of its eye is the 
CATV market. Common enough. But 
instead of proposing the lease of 
transponders to these programmers, 
Hughes Communications is offering 
up its capacity for sale — sort of a sat- 
ellite condominium. 

Transponders are not cheap; they 
cost somewhere in the $10 million to 
$20 million range. Nonetheless, 14 of 
the Galaxy I transponders have al- 
ready been accounted for: Times Mir- 
ror Satellite Programming has or- 
dered two; the Group W Satellite 
Communications Division of Wes- 
tinghouse Broadcasting Company, 
Inc. wants four; Turner Broadcasting, 
two; and Time, Inc. is in for six. Jac- 
que L. Johnson, director of market- 


CLIMATE IS EVERYTHING! 


Technical Systems People 
We have openings at all levels for: 


IMS DB/DC SPECIALISTS 
OS/MVS/VM SYSTEMS 
PROGRAMMERS 
PEP/PIP PROGRAMMER ANALYSTS 
HARDWARE: 

Dual IBM 3033s, 168, 158, 4341, Tandem 


SOFTWARE: 


IMS, DB/DC, CICS, NCP, ACP, SNA, SP-1 
Let’s Discuss Sunny Climes 


Call John or Don at (602) 261-1699 collect. (No agencies 
please) or mail your resume to: 


VALLEY NATIONAL BANK OF ARIZONA 


Attn: John Jew 
P.O. Box 71 
A301-CWE 
Phoenix, AZ 85001 
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Introducing COAXFACE” 
the interface that makes it 

§ possible to use ASCII CRTs, 
printers & personal computers 


Va. 


f on your existing coaxial cables. 4 


Coaxial cable meets RS-232! It’s a 
match at first sight with the PCI Coax- 
FACE™ option. True plug- 
compatibility gives you the option of 
using virtually any ASCII CRT or 
printer—menu selected—without laying 
a foot of RS-232 cable. Now is your op- 
portunity to put protocol conversion to 
work saving you enormous amounts of 
money from the very outset. Call today 
for more information. 


Ba 
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COMPUTERS, INC. 

6430 VARIEL AVENUE #107 
WOODLAND HILLS, CA 91367 
800-423-5904 213-716-5500 

Also contact: Newcorp Products, Inc., Aston t 

PA 19014, or call 800-345-8278 (in Pennsyl- 

vania: 215-485-8180. 


ing for Hughes Communications, 
said the company is close to selling 
four more. 

Galaxy II, which will be a satellite 
of the same design and type, will be 
used eventually for business commu- 
nications services, Hughes has said. 
Traffic will be the usual voice and 
data and, where needed, video. 

GTE Satellite, a GTE subsidiary, is 
planning to launch the first of its K- 
band satellites in 1984. The two Gstar 
satellites will share that 14/12 GHz 
K-band frequency range with SBS’ 
satellites and eventually with the hy- 
brid birds of Western Union and 
Southern Pacific Communications 
Corp. 

It would at first seem likely that 
GTE would use Gsat’s facilities, once 
in place, to supplant the need of leas- 
ing capacity from AT&T. But, accord- 
ing to Arthur McNaulty of Gsat, that 
will not happen. Gsat will offer pri- 
vate satellite communications ser- 
vices to the business sector, with ini- 
tial plans calling for the support of 
more data than voice or video. 

The K-band Gstar satellites each 
have 16 54-MHz bandwidth tran- 
sponders. It will be a digital system, 
like SBS, and support data transmis- 
sions of 90M bit/sec. The use of K- 
band frequencies will also allow Gsat 
to broadcast directly to the rooftops 
of organizations, even in microwave- 
laced airspace. 

Southern Pacific Communications’s 
Spacenet Division is the only other 
company that has proposed the 
launch of hybrid C-K-band satellites 
like those of Hughes. As with SBS 
and Gsat, the K-band frequencies 
will enable the broadcast of signals 
directly to office buildings. 

But there is another potential impe- 
tus for SPCC to use K-band frequen- 
cies. Simply, one of the primary uses 
of the Spacenet-1 will be to trunk 
traffic for Sprint, SPCC’s microwave 
Bell-alternative. Those K-band fre- 
quencies could enable SPCC to locate 
central long-haul trunking nodes in 
microwave congested areas. The C- 
band transponders may be used 
where congestion is less of a problem 
but weather is more severe. 


Transponder Layout 


SPCC awarded a $100 million con- 
tract to RCA Astro-Electronics in De- 
cember 1981 for the construction of 
its proposed three-satellite system. 
Each Spacenet craft will have 24 tran- 
sponders, 12 of which will be 36- 
MHz C-band transponders, six other 
C-band transponders will have a 
bandwidth of 72 MHz and the re- 
maining six K-band transponders 
will also have a 72-MHz bandwidth. 

Additional transponders in the 
two-satellite system will be leased to 
people with ground equipment to do 
with what they wish. SPCC will be 
concerned only with keeping the sat- 
ellite positioned. 


A Look at Demand 


In this land of plenty, it is often 
hard to realize that some resources 
are finite. 

The oil “crisis” of 1973 brought this 
fact home to America in a very tangi- 
ble way. Currently, the growing 
squabble over water rights in the 
Sunbelt stems from the same pheno- 
menom. 
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Now there is a shortage of orbital 
satellite slots. — at least the market is 
acting as though there is. The domes- 
tic satellite skies have been open to 
competition for a decade, but heated 
bidding before the FCC for assign- 
ment of slots did not get under way 
until this year — after RCA lost a sat- 
ellite and the resultant demand heat- 
up for transponders for CATV con- 
vinced others that maybe, after all, 
there was some money to be made in 
satellite carriage. 

The current bidding for transpon- 
ders means that transponder demand 
will probably exceed supply until 
mid-decade, when all the birds now 
planned are aloft. 

Tke shortage is such, in fact, that, 
even if there will not ultimately be 
enough end-user demand for CATV 
programming, teleconferencing or 
digital (Xten-like) transmission sys- 
tems for all of the suppliers that hope 
to be in place by mid-decade, it will 
not affect today’s demand for tran- 
sponders. 

“Even if there won’t be that much 
traffic,” said Dr. Jerome Lucas, presi- 
dent of Telestrategies, Inc. and for- 
mer scientist with Comsat, “compa- 
nies have to line up their space 
segment [transponders] now. They 
have to have that first and foremost 
— only then can they put together a 
system. And in the overall scheme of 
things, compared to programming 
costs for example, it doesn’t cost that 
much to get that transponder and 
keep it in your hip pocket.” 


Question of Efficiency 


But, since demand is more a ques- 
tion of economics than anything 
else, the real question becomes “how 
efficient does the space segment 
have to be?” Compared with terres- 
trial line charges, construction of mi- 
crowave facilities, or long-distance 
stringing of coaxial cable for TV, 
transponder rental (or ownership if 
you buy into Hughes’ satellite) may 
not be that expensive. At least one 
bank, for instance, is leasing two 
transponders for its private network 
— yet-its current traffic could hardly 
dent even one transponder. 

And the microwave competitors for 
AT&T's Long Lines, like MCI Com- 
munications Corp. and SPCC, will al- 
most be forced to go with satellites as 
residential customers hop onto their 
networks. (And they will: American 
Express is now marketing MCI to its 
card holders.) 

As long as technology continues to 
outpace the Bell System’s ability to 
replace its plant — built over the last 
100 years — the alternative transmis- 
sion schemes will continue to be at- 
tractive. 

And domestic satellite communica- 
tions will indeed achieve stardom in 
the 1980s — some fortunes will be 
made, some venture capitalists and 
stockholders will get burned and not 
all the entrants will make it. But in 
the end, consumers and business will 
be the benefactors of the visions of 
Isaac Newton, Arthur C. Clarke and 
John F. Kennedy — and all those 
workaholics who turned vision into 
reality. 


John Dix is managing editor for the Dis- 
tributed Processing Reporting Service at 
International Data Corp. $ cs 
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he era of digital termination systems is here. The driving forces of telecom- 
munications have just created their latest business and application opportunity 


superstar. Digital termination systems (DTS) are the set of technology and ser- 
vice options including microwave, cable TV, unloaded telephone company wire pair, 
infrared and digital radio broadcast approaches available for wideband local distribu- 
tion. DTS is a solution to the telephone company local-loop bottleneck or “last mile” 
between a business user application and a spectrum of high-speed, long-haul digital 
transmission facilities as provided by a growing number of satellite network vendors. 
Industry attention is focused on DTS today because the necessary telecommunications 
driving forces — technology, politics and money — are now working in unison on 
this opportunity. This has not been the case in the past. First, DTS is being propelled 
more by vendor push than by user pull. Only the promise of “the office of the future” 
exists. Quite clearly, the high-speed business devices have not yet arrived in quantity. 
On the vendor side, technology for new products and services as usual moves relent- 
lessly. DTS is no exception. The two leading technology options are not newcomers. 
Digital microwave radio has been under development and implementation for more 
than 20 years and cable TV systems have been in place for more than 30 years. No- 
where in our networks are these new tech- 
nologies needed more than as an alternative 
to telephone company wire pair. This distri- 
bution facility was designed for cost-effec- 
tive voice service. This type of local loop 
can be used for digital transmission, but 
the performance limitations are severe. 
Using the same voice grade circuits, data 
rates of up to 9,600 bit/sec are 
achievable today with a modem. 
Higher bit-rate modems with 
enhanced modulation schemes 
are available, but have not 
proven to be cost-effective. In 


addition to limited capacity, the per- 
formance regarding bit error rates is 
not adequate for many data applica- 
tions. New DTS alternatives can pro- 
vide 10* to 10" bit error rates com- 
pared with 10* to 10° bit error rates 
for wire pair with modems. 


Other Options 


Two other wire pair options pro- 
vide digital transmission at rates of 
up to 56K bit/sec. These are AT&T’s 
Digital Data Service (DDS) and Ser- 
vice 100 with W3 facilities. DDS is 
available in major metropolitan areas 
at data speeds ranging from 2,400 to 
56K bit/sec and, in special cases, up 
to 1.544M bit/sec. AT&T supplies a 
terminal device to the customer 
called a Data Service Unit capable of 
retiming and generating bipolar sig- 
nals over a pair of half-duplex, non- 
loaded wire loops terminating at a 
telephone company central office. 

The other facility, W3, is basically a 
nonloaded, local-loop service within 
a switching system area. In this case, 
coverage in urban areas would be 
limited to distances of up to two to 
four miles. This circuit requires a 
special kind of modem with automat- 
ic equalization to account for the un- 
removed bridge taps present in most 
local loop distribution facilities. 

Note that the ubiquitous telephone 
circuit coming out of the wall is not 
two wires originating at a switching 
center and terminating at your tele- 
phone, but rather a conducting path 
configured from a number of multi- 
pair feeder and distribution cables 
with cross-point-type connections at 
cable intersections. 

The unnecessary wire tails or spurs 
are called bridge tapes and are analo- 
gous to tuned organ pipes that can 
resonate at a frequency related to 
their length. 

In many cities, both DDS and W3 
are difficult to obtain from AT&T, 
particularly for the specialized com- 
mon carriers. DDS is frequently 
found in large data user networks, 
but the service is relatively expen- 
sive and implementation delays of 
up to one year are commonplace. W3 
is not a widely used facility even for 
end-user applications. 


Increased Cost 


A far more pressing problem for the 
competing carriers is the increasing 
cost to telephone company local dis- 
tribution. Today, specialized com- 
mon carriers are paying 25% of their 
revenues to the telephone carriers 
for local access lines. That figure may 
soar to 50% within three to five years 
based on current trends. 

Remember, when the Federal Com- 
munications Commission (FCC) es- 
tablished the category of specialized 
carrier more than 10 years ago, it 
never intended for those new en- 
trants to compete for public switched 
voice services. It would be naive for 
the approximately 26 competitors of 
telephone company switched voice 
services to think the FCC is going to 
come to their rescue when local-loop 
access charges begin to soar. 

DTS services will be developed if 
only to provide an alternative to 
AT&T services and plant facilities 
and to provide some protection to 
tariff increases. An end-to-end net- 
work service or product completely 
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independent of AT&T is a much 
stronger investment candidate than 
one that depends on a competitor for 
the “last mile.” 

Finally, politics is the third driving 
force needed to make DTS alterna- 
tives a reality. The FCC took a monu- 
mental step when, on April 17, 1981, 
they issued the written text of the 
ruling opening up the 10.55 GHz to 
10.68 GHz band to DTS-type micro- 
wave radio. The competition for this 
130 MHz of microwave radio band- 
width to date is a good indication of 
industry interest. 


DTS/ Microwave Radio 


The FCC defines two types of carri- 
ers that can apply in DTS/microwave 
radio authorization: extended net- 
work carriers, which can operate in 
30 or more cities, and limited net- 
work carriers, which operate in one 
to 29 cities. 

Initially, extended carriers were as- 


signed 40 out of the 130 MHz total. 
Authorized carriers in this category 
would be assigned 5 MHz each. The 
limited carriers were assigned 30 
MHz with 2.5 MHz per carrier. A 
spectrum allocation for internodal 
links of 30 MHz and reserved spec- 
trum of 30 MHz was made as well. 

Assuming the extended carriers 
were awarded the reserve band, 
there would be room for seven ex- 
tended carriers and six limited carri- 
ers with 5 MHz and 2.5 MHz of 
bandwidth, respectively, for full-du- 
plex services. 

The most important feature of this 
microwave radio ruling making it 
unique is that a frequency band or 
channel is assigned to a carrier once 
and for all in each city authorized. 
The carrier can manage the use of 
this spectrum and install customer 
premise radios without further FCC 
coordination. 

This new microwave distribution 


concept consists of a central radio 
control station transmitting digital 
traffic continuously toward its asso- 
ciated remote user sites. The data, 
which has been time division multi- 
plexed (TDM) into a continuous 
stream, carries addresses to specific 
remote sites. Each remote site moni- 
tors this signal and processes only 
the data addressed for that given lo- 
cation. 

In turn, a remote site responds to or 
addresses the central station by 


transmitting bursts of preassembled 


packets of data for a predetermined 
or controlled time interval on anoth- 
er allocated frequency. This frequen- 
cy is shared with several other re- 
mote user sites being served by the 
central node. 

Thus, a cluster of remote stations 
time-share a given frequency. This 
technique, known as time division 
multiple access (TDMA) offers many 
technical advantages. As other users 
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enter the network, they are assigned 
time intervals for their traffic. For in- 
creased capacity, new frequency 
pairs may be established between re- 
motes and the central node. 

Typically, a central site can cover an 
area with a nominal radius of six 
miles. For extended geographic cov- 
erage, several distributed central 
node sites can be used because, with 
frequency and polarization separa- 
tion, interference beyond six miles is 
negligible and the spectrum can be 
reused. 

Also, at any of these sites, an inter- 
face via a satellite network to other 
cities can be established. 

The microwave radio transmission 
link ‘can operate up to 1.544M bit/ 
sec. Within these rates, capacity may 
be dynamically reallocated to accom- 
modate occasional peak demands 
from various users. 

The central station can include the 
processing capability to monitor user 
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needs and reassign capacity among 
its remote stations based on regional 
services. 

The user equipment will typically 
include a two-foot-diameter dish an- 
tenna that can be mounted within a 
building or outdoors. Also on the 
user site would be a digital controller 
to interface with user data terminals. 
This controller could be a statistical 
multiplexer or a data PBX. 


DTS/ Microwave Radio Applicants 


As of year-end 1981, 12 DTS/micro- 
wave radio applications for extended 
carrier status and two applications 
for limited carrier status were filed 
with the FCC. Six applicants were es- 
tablished carriers with a large cus- 
tomer base: Tymnet, Inc.; Satellite 
Business Systems; GTE/Telenet; 
Western Union; RCA; and MCI Com- 
munications Corp. 

Of these, Tymnet has the early lead. 
It is the holder of an experimental 


network operation. 


DTS-microwave radio at 10 GHz in 
San Francisco filed for as part of the 
joint demonstration program with 
SBS and Local Distribution Co. (a 
M/A-COM, Inc. and Aetna Life and 
Casualty partnership). 

The other eight applications are ei- 
ther smaller carriers or newcomers to 
the data services marketplace. They 
are: Insurance Commissions of 
America Communications  (Isa- 
comm), Graphic Scanning, Digital 
Termination Service, National Mi- 
crowave Interconnect Corp., Data 
Services, Inc., Via/Net Co., Local 
Area Telecommunications and Con- 
temporary Communications Corp. 
Of these, Isacomm is already moving 
quickly to establish a 50-city DTS 
network for enhanced common car- 
rier services to end users. They have 
in place a 10-station satellite network 
leased from SBS as well. 

The FCC will have to deal with this 
contention situation. There are more 


and remote diagnostics. All of which improve 
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extended carrier applications than 
there are frequencies in the extended 
plus reserve allocation available un- 
der the April 1981 ruling. 

Among other options, the FCC can: 

¢ Take spectrum from the limited 
carrier allocation, since only two ap- 
plications had been received by the 
end of December 1981. 

¢ Allocate more spectrum. 

¢ Undergo competitive hearings. 

¢ Shift the “newcomers” into the 
limited allocations until they estab- 
lish their proposed services. 

This issue should be resolved early 
this year. 

The market for DTS-microwave ra- 
dio equipment alone is substantial. 
More than $700 million will be re- 
quired collectively by the 14 present 
applicants in order to implement a 
start-up operation in the cities speci- 
fied. 

The competition regarding equip- 
ment supply should reduce to a bat- 
tle of the giants — M/A-COM and 
Nippon Electric Co. Both corpora- 
tions have a strong technology base 
in digital microwave and processing 
control. M/A-COM has the lead and 
already has off-the-shelf equipment 
plus two years of system field experi- 
ence at 10 GHz. Because of this, most 
of the extended carriers used the 
M/A-COM approach to their filings. 

The Nippon approach uses a more 
powerful modulation scheme, QPSK 
on the radio frequency channel. As a 
result, the capacity per bandwidth al- 
located will be greater. Also, Nippon 
has a larger base for digital micro- 
wave products because of its interna- 
tional market position. This is partly 
the reason it is quoting lower costs: 
$120,000 for a central node vs. 
$340,000 quoted by LDD Co., the 
common carrier distribution arm of 
M/A-COM equipment. Both LDD 
and Nippon quote $11,000 for a sub- 
scriber unit (antenna, radio frequen- 
cy equipment and digital controller). 

M/A-COM has proposed using 
four-level PSK as its radio frequency 
modulation technique. Whereas this 
approach is not so effective regard- 
ing capacity as QPSK, the digital con- 
troller and processor introduced in 
operational systems will likely ap- 
proach a minidata PBX in capabilities 
with demand assignment features for 
spectrum optimization. 


DTS — Cable TV 


DTS with 10 GHz digital micro- 
wave will probably be saturated with 
applications by the mid-1980s. An 
extended carrier using the 5 MHz al- 
location in a major metropolitan area 
has 5M- to 40M bit/sec of capacity 
available. This assumes frequency re- 
use, dual polarized carriers and four- 
level PSK modulation — enough ca- 
pacity to start an enhanced data 
service business, but not to grow it. 

At this point, DTS over cable TV 
should come of age. When the local 
broadband demand for business ser- 
vice is demonstrated and desirable 
digital microwave frequency bands 
become saturated, the cable industry 
will take notice. 

The capacity of a cable system for 
DTS service is phenomenal relative 
to the available microwave spectrum. 
A dual 300 MHz cable line could 
handle 130,000 low- and medium- 
speed terminals with capacity 
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‘With DTS, the user 
can go one step 
further and imple- 
ment privately 
owned systems.’ 


remaining for five analog video 
channels. Alternatively, a Scientific- 
Atlanta Series 6400 modem could ac- 
commodate 132 Texas Instruments, 
Inc. systems capable of supporting 
3,168 digitized voice or 56K bit/sec 
data channels. 

Manhattan Cable Television is one 
of the few systems providing DTS 
services. Data transmission service is 
provided to the business community 
of New York by a dedicated cable 
that runs along Broadway from Co- 
lumbus Circle south to Battery Park. 

Manhattan Cable provides data 
transmission service to 1.544M bit/ 
sec at prices or rates lower than DDS. 
Presently, there are about 130 active 
data links yielding an annual reve- 
nue of about $1 million. 

Recently, a direct link to SBS’ earth 
station at 1 State St. in Lower Man- 
hattan was established. 

This will likely result in even fur- 
ther use of the cable system for DTS 
service. 


End-User Applications 


The end-user applications for DTS 
are many. Given the range of data 
speeds up to 1.544M bit/sec, the ap- 
plication potential for high-speed 
facsimile, video conferencing, digi- 
tized voice trunking and high-speed 
computer-to-computer linkage 
should be extensive and cost-com- 
petitive with existing telephone 
company services. Given the cost of 
an installed subscriber unit, $4,000 
for cable TV or $13,000 for a DM 
transceiver, the rates paid by the user 
should be in the $300- to $1,000/mo 
range. 

This should be a bargain, consider- 
ing alternatives such as a dedicated 
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rooftop satellite earth station. For ex- 
ample, a dedicated SBS earth station 
providing 1.544M bit/sec service 
would lease for roughly $15,000/mo. 
It can take more than a year to imple- 
ment a rooftop earth station. A win- 
dow-shot radio transceiver can be up 
and running in four hours. 

In addition, the earth station instal- 
lation fee can be as high as $300,000 
for an urban rooftop location, not to 
mention the 1,000 square feet of inte- 
rior floor space needed to house the 
satellite communications controller. 
A two-foot microwave antenna with 
DTS microwave transceiver equip- 
ment is a lot easier to install than a 
4,000-pound “SBS-type” earth sta- 
tion. 

Granted the dedicated earth station 
has more capabilities. However, with 
the growing number of multiple user 
earth stations, such a dedicated satel- 
lite access point is not always need- 
ed, nor will it be cost-effective in 
many instances. 

In addition to the utility of DTS to 
the end user and specialized com- 
mon carrier, local computer network 
and private branch exchange (PBX) 
equipment vendors should find val- 
ue as well. Office equipment vendors 
such as Datapoint Corp. and Wang 
Laboratories, Inc. already are intro- 
ducing interbuilding transmission 
hardware as an integral part of their 
product line. Datapoint has devel- 
oped a system capable of full-duplex, 
2.5M bit/sec computer linkage quali- 
ty transmission up to one mile. Wang 
has introduced a cable TV compatible 
broadband network called Wangnet 
to support its computer and word 
processing product line. 


Private Systems 


With DTS, the user can go one step 
further and implement privately 
owned systems. The FCC is prepar- 
ing a notice of proposed rulemaking 
to allocate a send frequency band, 
17.7 GHz to 19.7 GHz, for DTS. The 
commission intends to assign a spec- 
trum for private or end-user owned 
systems. 

At 18 GHz, central node coverage 
in heavy rain areas will be cut in half 
— three-mile vs. six-mile radial cov- 
erage as with 10 GHz. However, 
range coverage could be improved 
with a larger transceiver dish or 
higher power radio frequency trans- 
mitter. 

Business cable TV users are begin- 
ning to lease channels and even en- 
tire trunks from operators. Bankers 
Trust Co., for example, has such an 
arrangement with Manhattan Cable 
in New York. 

Two high-speed channels at 230.4K 
bit/sec are on the cable between 1 
Bankers Trust Plaza and 1775 Broad- 
way. 


AT&T and DTS 


While its competitors and custom- 
ers are scrambling to implement DTS 
services this year, AT&T plans to be- 
gin offering switched digital capabil- 
ity in 1984. Bell loops will support up 
to 56K bit/sec over converted analog 
local loops. These circuits will termi- 
nate in a No. 1 A ESS voice switching 
office. 

To set up a call, the user, via a 
Touch-Tone telephone, enters a spe- 


Computerworld/ Extra! 
Page 38 


cial code along with the number of 
the called party. Associated customer 
premise, network channel terminat- 
ing equipment would then be en- 
acted much like a dedicated line mo- 
dem. 

A second capability designed to 
connect interactive home and busi- 
ness information services such as vi- 
deotex, telemetry services, burglar 
alarms and so on is also in the plan- 
ning stage. Transmission rates of up 
to 8,000 bit/sec could be supported 
simultaneously with voice communi- 
cations over a single line. The data 
stream would occupy a. frequency 
band above the voice spectrum as- 
signment. 

The far-reaching impact of this pro- 
posed service should not be underes- 
timated. In concept, however, this 
system has been referenced by AT&T 
as far back as the mid-1960s. Applica- 
tions at 56K bit/sec — such as 
switched high-facsimile, encrypted 
voice, slow-scan video conferencing 
and data services not requiring a low 
bit error rate — should be served 
well, however. 

The two greatest service limitations 
from the user’s perspective will 
probably be the difficulty AT&T will 
have in modifying voice-grade local- 
loop plant in a timely fashion to sup- 
port the higher speed data applica- 
tions and the bundled nature of 
service. 

AT&T's competitors and privately 
owned systems will not necessarily 
be tied to a switching facility. Dedi- 
cated or full-time transmission will 
be supported. Coupling or bundling 
the local transmission plant with a 
voice-grade switch will not serve 
some applications as well as unbun- 
dled DTS. 


Outlook 


The new markets DTS provides car- 
riers and equipment suppliers will 
be substantial. Carrier annual reve- 
nues are estimated to exceed $1 bil- 
lion by 1990. Cable TV facilities with 
enhanced two-way services will pass 
over 50% of major business user com- 
puter and information processing 
centers in the top 50 Standard Metro- 
politan Statistical Areas by 1990 as 
well. 

Other user-owned systems utilizing 
high-frequency microwave at 18 
GHz and 24 GHz, infrared and FM 
radio subsidiary channels will pro- 
vide equipment manufacturers with 
$300 million in annual sales by 1990. 

Users should look forward to a 
spectrum of new high-speed services 
starting at the end of 1982. Also, the 
value-added carriers will be broad- 
ening their service scope to include 
on-site data PBX services tied into 
DTS. This package will likely be of- 
fered for outright sale to users with 
extensive data communications re- 
quirements. 

Finally, DTS will prove to be a 
timely and vital link between the 
new office products such as intra- 
building computer networks and in- 
tegrated voice-data PBXs and the 
proliferating long-haul network ser- 
vices. It appears the concept of the 
total end-to-end digital network has 
finally arrived. 


Jerome G. Lucas is president of Tele- 
strategies, Inc., of McLean, Va. 
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A WORD ABOUT ITS FUTURE 


| ost computer terminals in the next two years will offer, in addition to the key- 
board, voice recognition for data entry, at least as an option. Significant evidence 
of this trend can already be seen in the industry. 

Voice recognition is currently bringing greater productivity and accuracy to many compa- 
nies for a broad range of applications. The technology has come out of the laboratory into 
real-life applications. Major terminal manufacturers, including Interstate Electronics Corp. 
and Lear Siegler, Inc., are now marketing voice recognition capabilities for video display ter- 
minals. Others are actively working to add voice recognition to their product lines. What this 
signals is that speech recognition as a key solution to the data entry bottleneck is no longer 
considered an experimental technology, but rather a maturing one. Today, the basic question 
potential users ask is not “Does it work?” but “How can we use it?” 

As with many new developments, the availability of lower cost voice recognition products 
to suit a wide spectrum of applications has contributed to this broader acceptance. 

Terminals equipped with voice recognition capabilities now sell for less than $3,000, down 
from more than $20,000 just two years ago. High-performance voice recognition chip sets, 
suitable for data entry, are available to computer and terminal manufacturers for as little as 
$100 in large quantities. Lower performance chip-level products now cost as little as $10. 

From a technology standpoint, most systems available today are speaker-dependent: each 
operator must train the system to recognize his or her voice patterns. These products can rec- 
ognize as many as several hundred words at accuracies of 98% to 99%. Most of these systems 
are also what are called discrete word recognizers: the operator must pause very slightly be- 
tween words or short phrases. But the applications for this level of the technology are nearly 
limitless. 

How does a company know when it should be looking at voice recognition capabilities? 





‘GE estimates 33% 
fewer inspectors 
will be required in 
manufacturing 
because quality 
data entry will be 
a real-time, on-line 
operation.’ 


The best way to show the potential 
of a technological development is to 
cite some good examples of how it is 
already in use. And, the best place to 
begin is by talking about the bottom 
line. 

At General Electric Co.’s range 
manufacturing plant in Columbia, 
Md., the company has initiated a pi- 
lot program for quality control. In- 
spectors wear lightweight micro- 
phones and transmitters into which 
they enter observed defects on parts 
moving along a conveyor. The verbal 
comments from the inspectors are 
immediately entered into a data base, 
where the inspection is available to 
manufacturing control so remedial 
action can be taken if necessary. 

GE also plans to use voice data en- 
try for inventory control, production 
line monitoring, factory data collec- 
tion and area access control. Compa- 
ny officials expect the present system 
to pay for itself in much less than a 
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year. Further, GE projects savings of 
more than $100 million during the 
next five years when the technology 
is applied to data entry throughout 
the company. That is advantage No. 
1 — voice data entry significantly re- 
duces data entry cost. 


Productivity Estimate 2 


What about productivity? GE esti- 
mates that 33% fewer inspectors will 
be required in manufacturing be- 
cause quality data entry will be a 
real-time, on-line operation. “Voice 
has the potential for being the most 
accurate and reliable way of getting 
factory data into the computer and 
will provide GE with an important 
productivity advantage,” the pro- 
gram manager for voice applications 
has said. 

Voice data entry results in a much 
more efficient use of personnel be- 
cause it requires less data entry time, 
less operator movement from the ter- 
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minal to the assembly line and back 
and less operator training time. Op- 
erators who are not familiar with a 
keyboard are able to use their most 
natural means of communication — 
speech. 

Other examples clearly show the 
broad range of applications for 
which voice recognition is already in 
use. 

Chase Manhattan Bank, for exam- 
ple, permits its credit union custom- 
ers in various states to conduct elec- 
tronic funds transfer transactions by 
voice direct to a computer in New 
York. Because the speaker’s voice 
print is required for security and au- 
dit trail, voice recognition provides 
important additional benefits to the 
bank by greatly decreasing the possi- 
bility of fraudulent transactions. 

Calma Co., a manufacturer of com- 
puter-aided design systems, uses 
voice commands to allow the design 
engineer to focus on the total design 
image while calling up commonly 
used elements from his “menu” by 
voice. 

By eliminating the frequent diver- 
sion of hands and eyes to the key- 
board or light-pen menu board, 
Calma estimates, productivity of the 
highly paid designer will double. 
while more efficient use is made of 
some very expensive capital equip- 
ment. s 

Other examples of voice recogni- 
tion for data entry include office 
automation, word processing, inven- 
tory control, shipping/receiving and 
maintenance/repair recordkeeping. 

Other application areas are sales or- 
der entry, airline reservations and 
telephone bill payment. 

How does a firm know when it 
should be looking at implementing 
voice recognition equipment? By an- 
alyzing operations and by asking the 
following questions: 

e Is the reporting system computer- 
ized? 

¢ Are data entry steps repetitive? 

¢ Does the system use a limited 
number of identifiable operators? 

¢ Can a predefined vocabulary be 
used to enter data? 

e Is the firm most anxious to save 
costs? , 

¢ Most important, would the firm 
like to enter data at the source? 

Next, determine if operators must 
do one or more of these: 

¢ Use hands, eyes, or both in other 
transactions. 

¢ Move from place to place. 

e Access the computer by phone. 

If several of these factors apply, 
then it is time to start inquiring 
about voice data entry equipment. 

The speech recognition market is 
projected to exceed $100 million by 
1984, up from $10 million in 1980. 
Market research firms are predicting 
the market will top $1 billion by 1990 
and growth similar to that of micro- 
computers is predicted. 

Voice recognition will ultimately 
become the most commonly accepted 
method of data entry — communica- 
tions between man and machine — 
just as speech is the most common 
and natural form of communication 
between people. 


Richard A. Foster is president of Inter- 
state Electronics Corp., which is head- 
quartered in Anaheim, Calif. 
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By William F. Zachmann 


PLANNING AND DESIGNING 
A COMMUNICATIONS SYSTEM: 


PHOTO: GARROW THROOP 


A PRACTICAL GUIDE 


In most large organizations, computer systems and 
communications systems originally were handled in 
separate areas. Prior to the development of telepro- 
cessing applications in the late 1960s, all telecom- 
munications were either voice or Telex and were han- 
dled by an individual or a small department whose 
primary responsibility was dealing with the local 
telephone company. The DP department dealt with 
one or more computers; typically in a central location 
and operating on a batch basis. 

The advent of teleprocessing applications brought 
these two separate functions together for the develop- 
ment of new applications requiring data communica- 
tions with a site removed from the central computer. 
Arrangements for leased dedicated lines (perhaps 
with special conditioning) usually were made 
through the department currently handling the voice 
line services from the telephone company. 





‘The Drafis model 
involves a concept 
of resource 
stations linked via 
a communica- 
tions backbone.’ 


This division .of function remains 
quite common today, although a 
trend toward bringing the telecom- 
munications department under the 
umbrella of the information systems 
division is undoubtedly under way. 
This trend makes sense for two rea- 
sons: 

¢ Even in the area of present voice 
communications, évaluation of alter- 
native systems and the use of new 
private branch exchange (PBX) sys- 
tems must rely more and more on ex- 
pertise in computer technology. 

¢ The historical separation of the 
computer and communication re- 
quirements makes less and less sense 
in the contemporary technological 
environment. 

Because the overall business plan of 
an organization is usually expressed 
in financial terms — pro forma prof- 
it-and-loss statements and balance 
sheets — there is a tendency to de- 
fine all planning in these terms. This 


The Art and Science of Better Communications. 
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There is an art—and a considerable amount of science—to designing and delivering data communi- 
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is not without justification, but if 
matters are left there, many critical 
issues will be left aside. 

International Data Corp.’s (IDC) re- 
cent research into data center plan- 
ning and user success with telepro- 
cessing suggests that an integrated 
planning process with somewhat dif- 
ferent components for different time 
periods may be desirable. The long- 
term distributed resources systems 
plan (including computer and com- 
munication components) is best re- 
lated to an information model of the 
organization. 


General Model 


Traditional ways of looking at data 
communications generally focus ei- 
ther on the computer system (view- 
ing communications as an appen- 
dage) or on the network itself 
(viewing the equipment on the ends 
— computer and terminals — as ap- 
pendages). Neither approach defines 
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productively 
and with the people who use them. Products that save 
Te easy cua tact cesrees Procaces Get peribeea mace vane Products that are more readily 
available and more fully supported. These three products, for instance. 
Prodact Set: Memorex 2078 Display Station; Memorex 2087 Matrix Printer; Memorex 2076 Remote 


System Interfaces: IBM Systems 360, 370, 303X and 43XX. 
Compatibility: IBM 327X plug compatible; Bisynchronous; SNA/SDLC (2078/2087). 

Product Specifics: The 2078 Display Station is built for flexibility, operating in bisynchronous as well as 
SNA/SDLC environments. It is built compactly to conserve space and even features a mohitor that 
detaches for shelf placement. Itis built to conserve energy, with efficiency features that allow the 2078 to 
operate on 58% less power while generating 47% less heat than its IBM equivalent. It weighs just 58 
pounds, some 41% lighter than the IBM competition. And above all, the 2078 is built for people. The 
monitor is tiltable and the screen recessed. That screen, the keytops and all moldings are non-glare. The 
keyboard is movable for comfortable positioning. 


‘The 2067 Matrix Printer also features SNA/SDLC protocol compatibility in addition 


operation. It is both fast and quiet. A microprocessor i 
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shortest path to the next line, backwards and forwards, maximizing 
reduces noise levels, while a membrane switch panel, controls and LED i 
front panel, provide the operator with local control and printer status. 


The 2076 Remote Cluster Controller is a lightweight 30-pound package that 


Acoustical engineering 
, all located on the 


accommodates up to eight 
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x 26” deep. While the 2076 can be located as far away as 4920 feet from its attachments, ecuadan 
allow for convenient placement just about anywhere, singly or stacked. Standard power-on, off-line and 
on-line diagnostics contribute to increased uptime. ~ 
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The Comnmunications Group. lormation, contact 
Drive, Cupertino, CA 95014. Or call (800) 538-9303. In California,call (4408) 996-9000, Ext. 222. 


Better data communications begin 
with better tools, The best of these 


reflect a balance of art and science. 


In their engineering, manufacture 
and test. In the way they are 
designed for the environment, for 
the eye of the beholder, for the 
comfort and productivity of the 
operator. In the marriage of form 
with function, feature with benefit. 
These are the components that 
define data communications 
excellence, And excellence is the 
goal that defines Memorex. 
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the entire system adequately. What is 
needed is a highly general, integrat- 
ed model that allows for flexible ap- 
plication to superficially different 
technologies and architecture. 

We have developed a model that 
has proven quite useful in our inter- 
nal analysis of alternative technol- 
ogies. Although reluctant to add to 
the already large collection of indus- 
try acronyms, we felt a concise iden- 
tification for the model was needed. 

The Distributed Resources Archi- 
tecture for Information Systems 
(Drafis) model provides a way of 
looking at communications in the 
context of the larger system. Drafis 
has some significant similarities to 
the early 1960s’ general systems 
models, which have been largely for- 
gotten as the computer and commu- 
nications industries have become ab- 
sorbed in the day-to-day problems of 
implementing usable systems. How- 
ever, Drafis differs from earlier mod- 
els because it provides a more prag- 
matic framework than the highly 
general systems models did. 

The Drafis model involves a con- 
cept of resource stations linked via a 
communications backbone. These 
two are structured to make an inte- 
grated system. Because any system 
necessarily has boundaries, the Dra- 
fis model also has a third element — 
external interfaces. 


Resource Stations 


Resource stations correspond 
roughly to what have been called ter- 
minal nodes in a network, but with 
some important differences. 

They have three basic capabilities: 
processing, storage and communica- 
tions. 

Processing refers to the information 
processing intelligence at the station. 
This implies some sort of pro- 
grammed or programmable hard- 
ware. The model is deliberately very 
general and can refer to anything 
from a large and sophisticated com- 
puter to the most elementary unit of 
circuitry. 

Storage implies some form of local 
storage available at the resource sta- 
tion, whether read-only memory 
(ROM), random-access memory 
(RAM), disk or tape storage or simple 
circuit memory. The model requires 
only that some form of local storage 
be associated with the resource sta- 
tion. 

In the context of resource stations, 
communications means a resource 
station has some capability for com- 
municating with other resource sta- 
tions — sending and receiving infor- 
mation of some sort. Again, this ‘is 
defined very generally; it can range 
from an elementary on/off signal on 
a lead wire to very elaborate commu- 
nications capabilities. 


Communications Backbone 


The communications capability as- 
sociated with an individual resource 
station, in turn, defines its interface 
to the second major part of the Drafis 
model: the communications back- 
bone. 

The communications backbone is 
defined in terms of whatever con- 
nects the various resource stations 
with one another in whatever con- 
figuration. This corresponds roughly 


to the notion of a communications 
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network, but is a much more general- 
definition. The communications 
backbone also has three main compo- 
nents: medium, coding and routing. 

The medium refers to whatever 
provides the physical basis for the 
transmission and reception of infor- 
mation between resource stations. In 
any given system, the medium may 
be singular or multiple. The physical 
component may be twisted copper- 
wire pairs, coaxial cable, fiber-optic 
cable, airwave transmission (micro- 
wave or other broadcast transmis- 
sion), waveguide and so on. These 
are fundamentally interchangeable 
from the general standpoint of the 
Drafis model. 

Coding refers to the method by 
which information is represented for 
transmission across the medium 
from one station to another. It in- 
cludes the type of code used to repre- 
sent information (Ascii, Ebcdic, ana- 
log, Baudot, Morse and so on) as well 
as the means of physical representa- 
tion (amplitude or frequency modu- 
lation, voltage, phase or frequency 
shift and the like). 

Routing is the means by which 
transmitted information is directed 
from one resource station to another 
or to several other stations. Actual 
methods for routing may vary within 
wide ranges and, depending upon 
the specific application of the model, 
may shift between the communica- 
tions facilities of the resource sta- 
tions and the communications back- 
bone in varying degrees. 


External Interfaces 


Because the linkage of the resource 
stations via the communications 
backbone defines a bounded system, 
external interfaces to the system 
must also be included in the model. 
These also are divided into three 
main types: people, machines and 
world. 

Interfaces with people include any- 
thing that falls, in the broadest sense, 
into the concept of man/machine in- 
terface — everything from simple 
teleprinter input and output through 
interactive moving color graphics 
terminals to voice recognition and 
output. The category also includes 
printed output, keypunch input and 
any other means by which informa- 


tion goes into the system from peo- 
ple or goes out to people. 

The interface with other (informa- 
tion) machines includes any ma- 
chine-readable interface to other sys- 
tems. This can be as prosaic as tapes 
or disks transported by taxi or truck 
to other systems. But it also includes 
real-time interface with other sys- 
tems via what has been referred to in 
network terminology as a network 
window or gateway. It includes all 
the places on the boundary of the 
system where an interface to another 
distributed resources system (DRS) 
takes place. A link between a local 
area network and Arpanet or Telenet 
or to a distant computer center 
would be examples. 

Interfaces with the world include 
all interfaces of the distributed re- 
sources system in which the input to 
the system is sensor-derived and the 
output is action. On input, this in- 
volves such things as sensing light 
levels, temperature levels, position 
and speed — any instance in which 
the input is not originally coded as 
data, but is interpreted as informa- 
tion about the state of the world or 
some part of it. Some form of analog- 
to-digital conversion is generally 
implied, since we are talking about 
digital distributed resources infor- 
mation systems. 

On output, the world interface in- 


volves action. The output informa- 
tion is translated into a change in the 
state of the world, for example, com- 
puter-aided manufacturing, where 
the output of a system may be a 
change in position of a machine tool. 
Other examples include turning a 
furnace or air conditioner on or off, 
opening or closing a door or win- 
dow, moving a vehicle, aiming a can- 
non and so forth. 

The Drafis model — and the im- 
plied conception of distributed re- 
sources systems — has two very im- 
portant properties that distinguish it 
from traditional ways of describing 
communications networks. 

First, it may be applied to empirical 
systems at more than one level. As 
such, it permits descriptions of sys- 
tem. in terms of a hierarchy of levels. 

Second, far from being merely an 
alternative description of communi- 
cations networks, Drafis can be used 
to describe any computer/communi- 
cations system whatsoever. Some ex- 
amples may help to bring the rather 
abstract description of the Drafis 
model down to earth. 

Many microcomputer and mini- 
computer systems are assembled, in- 
ternally, around a bus architecture 
(for example, Intel Corp.’s Multibus). 
In this approach, the main processor, 
memory processor(s) and I/O han- 
dlers are linked by a communications 
bus (see Figure 2). The Drafis model 
can be applied to this internal archi- 
tecture within the main processing 
unit. The various component proces- 
sors can be viewed as resource sta- 
tions, the bus as the communications 
backbone and the connections to the 
I/O devices themselves as the exter- 
nal interfaces. 

Shifting up one level, the central 
processing unit component of a com- 
puter system (which includes the en- 
tire system described in the last para- 
graph) can be viewed as one resource 
station in a larger system. In this 
case, the tape, disk, printer and com- 
munications control units are also 
defined as resource stations, and the 
cable that connects them and the in- 
ternal signalling constitutes the com- 
munications backbone. Defined at 
this level, the I/O devices and termi- 
nals are the external interfaces to the 
system. 

Still another level up, various com- 
puter systems and communications 
processors can be treated as resource 
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‘Drafis can be 
used to describe 
any computer/ 
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Figure 3. Hierarchy of Levels 


stations in a DRS linked by a commu- 


nications backbone of telephone 
lines, microwave or satellites and so 
forth. Interfaces to the system as a 
whole become the various input and 
output stations. 

In being applicable at all these lev- 
els, the flexibility of the Drafis model 
helps to point out that the underly- 
ing structure of the whole range of 
DRS is the same, whether we are 
talking about the internal structure 
of a mini/micro system or about 
worldwide communications  net- 
works. Ail have the same basic elements. 

These are described by the Drafis 
model in its major components: re- 
source stations, communications 
backbone and interfaces. The key el- 
ements of the Drafis model are sum- 
marized in Figure 3. IDC has only be- 
gun to identify possible applications 
for the model, but they go well be- 
yond communications networks as 
they have been described up until 
now. Multicomputer architectures 
such as those seen in the growing 
number of distributed mini/micro- 
computer systems can also be de- 
scribed using the model. 






Organizational Context 


The distributed resources system, 
which includes a given communica- 
tions network, must be understood 
in the context of the organization it 
serves. The relationship between the 
structure of an organization and the 
structure of the corresponding DRS 
should be examined. 

The configuration of a distributed 
resource system can be described in 
various ways. Functionally, howev- 
er, it must reflect the relevant infor- 
mation flows of the organization and 
the applications it serves, both inter- 
nally and externally. 

Many factors will affect the organi- 
zational requirements for distributed 
resources systems. The weighting of 
individual factors and their precise 
application will vary from one situa- 
tion to another. Key factors include 
geographic pattern of the organiza- 
tion, the shape of the organizational 
chart, the degree of centralization/ 
decentralization and the functions to 
be performed. Each must be taken 
into account in terms of both internal 
and external information flows. 

Consider two cases. The first is a 
highly centralized organization with 
a strict hierarchical organization and 
little downward delegation of bud- 
get and decision authority. It is locat- 
ed in a single building with a rela- 
tively homogeneous set of functions 
to perform. The second is a diverse, 
decentralized, geographically dis- 
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persed organization. It uses matrix 
management and substantial delega- 
tion of budgetary and decision-mak- 
ing responsibility. Obviously, the 
two cases differ substantially. In 
planning for communications net- 
works to support DRS, a careful anal- 
ysis of such factors is essential. 

However, it is important to recog- 
nize that the configuration a DRS 
should have is not always correlated 
to these organizational characteris- 
tics in a simple, obvious manner. The 
highly centralized organization, for 
example, may require a highly cen- 
tralized architecture for most inter- 
nal systems, but it may interact exter- 
nally with other organizations in a 
very decentralized manner. A money 
center bank with no significant 
branch operation is such an example. 
The internal system will be quite 
strictly hierarchical, but its external 
communications may involve a high- 
ly decentralized bank network. 
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It should be noted, too, that the 
concept of a distributed resources 
system in the Drafis model does not 
necessarily imply a high degree of 
decentralization in the system. It 
does not, in other words, apply only 
to what have been called distributed 
data processing (DDP) applications. 
The individual resource stations may 
have widely varying capacities and 
may be hierarchically configured. In 
the Drafis model terminology, even 
the so-called “dumb terminal” may 
be treated as a resource station be- 
cause it does meet the criteria of con- 
taining logic, storage and communi- 
cations capability. 

For the relatively near future, it is 
most unlikely that any distributed 
resources system will encompass all 
the information flows in an organi- 
zation. Yet, in planning for DRS, it is 
very important to understand the to- 
tal pattern of information flows in 
order to put a particular system in 


context and evaluate alternative sys- 
tems and implementation sequences. 

A heuristic device that can be used 
for this is a model of a three-dimen- 
sional information space in an orga- 
nization (see Figure 1 on Page 43). 
The axes represent layers of organi- 
zational hierarchy, functional differ- 
entiation and geographic dispersal. 

Information nodes may be defined 
within the three-dimensional space. 
Possible paths between them can be 
analyzed to determine current infor- 
mation flows, desired future infor- 
mation flows now unavailable and 
suitability for implementation of 
given flows in various distributed re- 
source information systems. 

The methodology cannot be cov- 
ered here in detail. It involves an 
analysis of the information space of 
the organization as the ideal bound- 
aries within which a theoretically 
complete DRS could be implement- 
ed. Positions within the space 
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are then treated as potential locations 
for resource stations and the require- 
ments for their processing, storage 
and communications capabilities are 
defined. Communications backbone 
options for linking the resource sta- 
tions are then analyzed. Thus, the in- 
formation space of the organization 
is mapped onto a Drafis model for 
planning the implementation of dis- 
tributed resources systems. 

This approach to the analysis of in- 
ternal information processing and 
flow requirements can also be ap- 
plied to external flows. Or, as is gen- 
erally more readily done, external 
flows can be analyzed in the context 
of interfaces between the Drafis 
model of the entire organization and 
the external world. This is possible 
because almost any internal linkage 
of resource stations via the commu- 
nications backbone can be trans- 
formed into an external interface by 
changing the level of application 
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and the positioning of the bound- 
aries of the model. 


Organizationwide Model 


Development of an organization- 
wide information model and updat- 
ing of the model as more is learned 
(perhaps on an annual basis) can pro- 
vide an extremely valuable reference 
point against which to measure indi- 
vidual applications systems and oth- 
er components. Such a model must 
define the information space of the 
organization; define the stations 
within that space at which informa- 
tion is originated, stored, processed 
and communicated; analyze the flow 
of information among stations; and 
consider additional potential stations 
and flows that can improve the over- 
all functioning of the organization. 
Implementation of the interrelated 
distributed resources information 
systems of the organization can then 
be phased in on a prioritized basis, 


1s ad 


A Tymshare Company 


ert gums legac eco te a a On nei a a 8 8 


taking account of the costs and bene- 
fits of individual parts. 

In this way, a coherent five- to 10- 
year plan can be developed, based 
upon the integrated information 
model of the organization. The im- 
plementation phasing, determined 
by the interaction of priorities and 
available technology, provides the 
basis for a more specific three- to 
five-year plan that can be much more 
detailed in terms of particular pro- 
jects and probable technological op- 
tions to be used. 

This long-term plan then forms the 
basis for a one- to two-year plan, 
more precisely costed out and with 
details of particular milestones and 
activities for the near term. The 
short-term plan defines the specific 
agenda for resource allocation and 
budgeting on an annual basis. 

Obviously, all of this must be close- 
ly coordinated with the overall plan- 
ning of the organization. Future de- 
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velopments in the organization as a 
whole can result in major changes in 
the space and configuration of its in- 
formation space and must be incor- 
porated into the information systems 
plan. 

None of this should be taken to im- 
ply that the general model is unmod- 
ified by a realistic appraisal of where 
the organization stands at any partic- 
ular time. The present situation, de- 
fined by such things as computer and 
communications hardware and ap- 
plications systems currently in place 
or under development, imposes very 
important constraints on planning. 


Effects of Technology 


Of equal importance is the tuning 
of the planning process to the rapid- 
ly changing environment — espe- 
cially the technological environ- 
ment. It is not just the recent 
developments in distributed data 
processing applications that have re- 
ceived so much media attention late- 
ly, but a much broader set of devel- 
opments. As generally discussed, 
DDP usually implies some move- 
ment of processing capability out 
from the central computer room in a 
star or hierarchical configuration — 
commonly called a distributed net- 
work. 

Increasingly, however, what we are 
seeing is a more fundamental shift 
from an hierarchical to a more fully 
distributed, fully connected peer 
configuration requirement. The rap- 
id proliferation of piecemeal ap- 
proaches to office automation, for ex- 
ample, will not be susceptible to an 
integrated solution until an adequate 
methodology for providing a com- 
patible communications backbone 
for the individual resource stations is 
developed. 

Once such a methodology is devel- 
oped, the generalized connectivity 
that becomes available will, for the 
first time, make generalized access to 
corporate data bases, electronic mail 
capabilities and information han- 
dling and processing capability a re- 
alistic possibility. This will provide 
further stimulus to the development 
of new end-user-oriented, general- 
ized software tools. 

What we will see is an accelerating 
shift from particular applications to- 
ward generalized capability — both 
in linking various resource stations 
and in retrieving and manipulating 
data. A key to these developments 
will be highly modular systems for 
performing the processing and com- 
munications functions. 

Necessity is the mother of inven- 
tion in many cases, but it is simply 
not sufficient to anticipate only a 
one-way causality from requirements 
to technology. Technology and user 
requirements interact. New technol- 
ogy actually creates new require- 
ments as its capabilities become 
understood and exploited. In com- 
munications networks, the speed of 
transmission of data and the flexibili- 
ty of routing are especially critical 
parameters. 

The amount of data that can be 
passed from one station to another 
and the flexibility and generality 
with which the data can be routed 
can make a very large difference. For 
example, the use of graphics display 
terminals requires that a _ large 
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‘Usually, many 
compromises 
must be made 
between ideal 
and real.’ 
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amount of data be sent in a short 
time. This implies that stations with 
graphics interfaces to people must 
have access to information sources 
via broadband, high-speed paths 
across the communications back- 
bone. Similarly, maximum utility in 
electronic mail and messaging re- 
quires full connectivity access to oth- 
er stations in the system. 

Ultimately, the planning process 
must lead to specific hardware and 
software in place in the organization. 
No amount of theoretical consider- 
ation can avoid the necessity of 
bringing it all down to earth as wires 
and electronic boxes somewhere on a 
floor. Usually, many compromises 
must be made between ideal and 
real. 


Hardware Options 


Hardware components involved in 
distributed resources system net- 
work planning can be grouped into 


three main categories: terminating 
equipment, local distribution media 
and long-haul distribution media. 

¢ Terminating equipment: What equip- 
ment are we going to have? 

The major pieces of terminating 
equipment can be grouped into com- 
puters, communications controllers, 
terminal cluster controllers and ter- 
minals. Additional hardware — in- 
cludes such things as modems, multi- 
plexers and concentrators. The 
distribution of functions across the 
hardware components can vary 
widely. With the widespread avail- 
ability of minicomputer and micro- 
processor logic boards for all kinds of 
equipment, these approximate dis- 
tinctions can be expected to blur fur- 
ther. 

¢ Local distribution media: How are we 
going to link it locally? 

Local distribution currently is most 
often implemented by direct cable 
connection, in a ring or hierarchical 
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configuration, with a central com- 
puter or central computer area. It is 
handled on the model of the connec- 
tion of peripheral devices to the cen- 
tral computer. Sometimes, static or 
dynamic switching to two or three 
computers at a central site may be ef- 
fected either to provide backup or 
additional flexibility, either through 
a physical switch (static switching) 
or logical (dynamic) switching in an 
intelligent front-end communica-- 
tions controller or minicomputer. 

Recently, various sources have be- 
gun to offer additional means of lo- 
cal distribution. Several bus architec- 
ture local distribution systems have 
been made available by various man- 
ufacturers. 

Specialized wideband links have 
also become available for local distri- 
bution in recent years. This includes 
infrared light wave transmission, fi- 
ber-optic links, short-haul modems 
for cable transmission and local mi- 
crowave. Each will have its appropri- 
ate uses. 

¢ Long-haul distribution media: How 
are we going to link to distant locations? 

Until very recently, long-haul 
distribution has been handled pre- 
dominantly via telephone company 
facilities. A recent IDC survey of 
teleprocessing users found 87.5% us- 
ing leased lines and 50% using dial- 
up lines from the telephone compa- 
ny. Approximately 12.5% also made 
use of microwave transmission facili- 
ties. 

Telephone lines or dedicated mi- 
crowave still remain the dominant 
sources of long-haul data transmis- 
sion. The increasing availability of 
satellite transmission channels, how- 
ever, will certainly offer more users 
additional wideband long-haul alter- 
natives and will play a bigger role in 
the future. 


Shared Facilities 


Users with very large long-haul 
transmission needs will have the op- 
tion of buying or building their own 
satellite ground stations and lease 
spectrum space on satellite transpon- 
ders. Various vendors also are offer- 
ing shared facilities in one form or 
another in planned systems. Digital 
termination systems from various 
vendors will provide connection be- 
tween user sites by means of cellular 
microwave radio transmission for 
metropolitan area distribution. 

In addition, public packet nets such 
as Tymnet and Telenet are presently 
offering international data transmis- 
sion facilities to end users for long- 
haul transmission. These are general- 
ly used as an alternative to the 
telephone company to provide dial- 
up connections for relatively low- 
speed data transmission: 300 and 
1,200 bit/sec. In this kind of use, the 
packet net functions as the direct 
equivalent of the dial-up telephone 
line. 

It is possible, however, to bypass 
the transparent interface and link di- 
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rectly via the X.25 interface to Tele- 
net. This is not now a major factor in 
user employment of packet net ser- 
vices, but may become more impor- 
tant in the future. 


Standards and Software 


Too often, within a user organiza- 
tion, an-executive with little techni 
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cal knowledge of data com- 
munications can get the im- 
pression that disputes over 
which standards to follow or 
not to follow may be of im- 
mediate importance in plan- 
ning for data communica- 
tions for distributed 
resources systems. Popular 
periodical literature in the 
field can readily give the im- 
pression that, for example, 
choosing between the X.25 
standard and IBM’s Systems 
Network Architecture (SNA) 
is an important planning 
consideration. 

Well, it is and it isn’t . . . but 
mostly it isn’t. The simple 
fact is that the majority of 
computer users obtain their 
major computer hardware 
from a single vendor. Each 
vendor offers its own com- 
munications capabilities: 
hardware and software. Most 
users will find that, unless 
they are prepared to change 
major hardware vendors, 
they will be best served for 
the near term by using the 
networking capability their 
vendor provides or one that 
is at least compatible with it. 

For the vast majority of 
IBM-compatible users, the 
question will not be one of 
SNA vs. some other system, 
but whether and when to 
move onto SNA from earlier 
versions of IBM’s communi- 
cations capabilities. The X.25 
protocol is no more a viable 
migration path for an IBM 
installation using Btam than 
the Control Data Corp. Scope 
or Honeywell, Inc. Gcos op- 
erating systems would be al- 
ternatives to a DOS/VS user 
migrating to MVS. 


Different Purposes 


Furthermore, the notion 
that X.25 vs. SNA is some 
sort of contest on equal 
ground makes about as much 
sense as asking whether a 
tractor or a station wagon is 
better. SNA is IBM’s evolu- 
tionary networking system 
oriented primarily to hierar- 
chical configurations around 
a central computer. It is one 
of the most sophisticated 
versions of the hierarchical 
(or distributed) configura- 
tion currently implemented 
and has both the strengths 
and weaknesses of that ap- 
proach. It clearly offers sig- 
nificant functional capabili- 
ties over earlier IBM 
telecommunications _ facili- 
ties at, of course, the cost of 
additional memory, process- 
ing power and communica- 
tions hardware. 

The X.25 standard adopted 
by the Consultative Commit- 
tee on International Tele- 
phone and Telegraph is an 
interface standard for the 
connection of data terminal 
elements to public packet 
nets. It was not really de- 
signed to be a general com- 
munications network archi- 
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tecture the way SNA was, 
anyway. In any case, SNA 
can quite readily interface to 
an X.25 packet net through 
an interface conversion pro- 
cess. It has alternative ways 
to link main processors 
(treating the problem as a 
linkage of SNA control do- 
mains), but can happily use a 
packet switch network as a 
virtual circuit in an SNA net- 
work as well. 

What this boils down to is 
that, for the majority of IBM 
users, while there may be 
valid reasons for not going 
immediately to SNA, X.25 is 
not one of them. Only in the 


very special situation in 
which a very large user is 
contemplating a dedicated 
packet net could this con- 
ceivably be an issue. Were 
this the case, however, there 
would probably be more sat- 
isfactory options than build- 
ing one’s own packet net. 

In general, users relying on 
one primary mainframe ven- 
dor are unlikely to have a 
better alternative than that 
vendor's basic methodology 
for telecommunications and 
networking. However, par- 
ticular components may be 
available in superior form 
elsewhere. Various vendors, 


data security, 


for example, offer second- 
source communications con- 
trollers and cluster and ter- 
minal equipment which 
either use the mainframe 
vendor's communications fa- 
cilities differently and/or 
provide alternative ways of 
doing things. This is not so 
much a matter of different 
standards as of more cost-ef- 
fective means to obtain func- 
tional compatibility or addi- 
tional capability for equal 
cost. 


William F. Zachmann is direc- 
tor of research at International 


Data Corp.t ¢ 
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Networking standards. 


Nobody keeps your 
options open like 


Digital. 


By now, everyone 
understands the need for 
standard communica- 
tions protocols. Without 
them, an electronic 
Tower of Babel would 
surely ensue. But there 


have to be different stander ‘or arent ame ee 


works. A local-area network is different from a 
wide-area network. A public network is different 
from a private one. 

No single universal standard has emerged. 
Nor is one likely to. There are simply too many 
diverse networking environments, each fulfilling 
specific, mutually exclusive needs. 

That’s why Digital is committed to support- 
ing and, in fact, actively promoting the more 
important standards now surfacing in the various 
environments. 

Our goal is to offer our customers a range of 
standards to achieve any combination of net- 
working objectives. And we’ve been pursuing 
that goal for many years. 

A forward-thinking strategy. 
When we first developed our networking 


architecture, we understood the need for flexibility. 


We consciously adopted an 
. architectural strategy that would 
allow our networking software to 


work freely with a wide range of pro- 
» tocols, including some that didn’t 
j even exist at the time. 

ci The success of that strategy is 
now eccoming apparent. As more vendors enter 
the networking field, Digital is uniquely posi- 
tioned to offer compatibility with the emerging 
protocols. We've gone farther than anyone to 
assure that your options are open. 

X.25 and other public networks. 

Digital offers the X.25 protocol for use with 
public packet-switched networks such as 
ci (Canada), Transpac (France), and PSS 

U.K). 

But when used with our computers, X.25 is 
much more than a simple link. We can provide 
you with the higher-level protocols that will take 
your systems beyond mere communications 
and into the sophisticated functionality that has 
made us a leader in networking software. 
Hierarchical networks. 

Even though we prefer to implement more 
flexible distributed networks, we are amply 
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equipped to support SNA and related , 
mainframe-oriented protocols such as 
Batch BISYNC, Interactive BISYNC, J 
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Local-area networks. ~ Supporting. There are more. 
Digital is one of the original spon- i But even more important 
sors of the Ethernet™* specification than the number of protocols is 
that has been adopted by a number of \ 4 the attitude we have toward them. 
computer, semiconductor, and office ~ # Weare determined to help you meet 


- * any kind of networking objective. And 


our capabilities in that regard are as far- 
reaching as they are farsighted. 
So if you’re planning a network, don’t 
make the mistake of planning just for the 
present. Talk to the people who can meet 
your current needs and still keep your 
options open for the future. Talk to us. 
Digital Equipment Corporation, 
129 Parker Street, Maynard, MA 01754. 
In Europe: 12 av. des Morgines, 
1213 Petit-Lancy/Geneva. In Canada: 
Digital Equipment of Canada, Ltd. 
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equipment manufacturers. We recognized 

early on the need for highly reliable local-area 
networks. We were in on the ground floor of the 
definition, development and, now, the imple- 
mentation of the Ethernet specification. | 
Distributed data processing networks. 

DECnet,™ Digital’s proprietary networking 
software, is based on a layered architecture. This 
is the same architectural approach followed in 
the model proposed by ISO. Our DECnet 
offers a wide range of quality networking 
products, products that allow such 
sophisticated options as adaptive path 
routing, down-line loading, and 
enhanced network management 


capabilities. 
And so on. We change the way 
-We have listed a few of the 


the world thinks. 


For quality and value, 
the Zenith smart terminal 
out-smarts the competition. 


Reverse video 

by character 

can be used to 
emphasize words, 


Professional touch keyboard 

follows standard typewriter layout 
with 72 keys, including 12 special 
function keys, (8 user programmable) 


Z80 Microprocessor-control 

brings easy editing, cursor 
flexibility and reverse video 
highlighting to your on-line system. 


High Resolution CRT 
reduces eye strain and 
operator fatigue. 


lines, phrases 
or paragraphs. 


Underline or 
reverse video 
blinking cursor 
is addressable 
to allow you to 
edit or correct 
on the entire 
screen. 


Displays complete 
ASCII character 

set including 

upper case, ~————— 
lower case with 
descenders and 
special graphic 
symbols. 


80 character by —— 
24 line format, 

plus a 25th line for 
operator messages 
and prompts. 


You'd expect one of the most respected 
names in CRT manufacturing and engineering to 
come up with an outstanding video display 
terminal. 


Here it is! The Z19, from Zenith Data Systems. 

For under $900.00* you can now get world- 
famous Zenith quality in a video terminal that's 
destined to become as familiar in business and 
industry as Zenith television is in the home. 


What's so smart about the Zenith smart 
terminal? 


For one thing, our 12” diagonal, high 
resolution screen. You'll like its crisp, clear video 
image, and how easy it is on the eyes. 


Other smart Z19 features include Zilog Z80 
microprocessor intelligence for complete screen 
control. A high performance keyboard in standard 
typewriter layout. Separate numeric keypad for 
highspeed data entry. ANSI X3.64 and DEC-VT52 
compatibility. Reverse video, special graphics, 
and more. 


/ 
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Zenith is smart about service, too. 


Our 60 years of manufacturing experience - 
tells us it's smart to build equipment right the first 
time. And test it thoroughly before it’s shipped. 


But should a problem occur in the field, Zenith 
also offers an extensive network of authorized 
service centers throughout the country. 


Each center offers complete parts and on-site 
service by factory trained representatives. 


emir | data 
systems 


The quality goes in before the name goes on. 


plus 12 key numeric pad. 


Insert and delete 
character features 
allow easy correction 


or modification of 
/ displayed information. 


Cursor and special 
functions are 
accessible by 


keyboard or 
/ outside computer. 


Professional 
appearance and 
compact size 
looks and fits well 
in any location. 


For more information about the Z19 smart 
terminal and our complete line of business 
microcomputers and software, or the location of 
your nearest Zenith Data Systems deater or 
service center, call (800) 447-4700. in Illinois 
call (800) 322-4400. Or send coupon. 
*Suggested retail price 


Zenith Data Systems, 1000 Milwaukee Ave., Glenview, IL 60025 
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PERSON -TO- PERSON 
COMMUNICATION: 


DP’S MOST CRITICAL INTERFACE 


anaging a large computer center requires more than 

dealing with computers. In fact, the manager will 

probably spend most of his time with people and 

those people will have to work effectively if he is to look good. 

The secret of effective management is inspiring others to work 

well, whether those others work with computers or not. In a de- 

partment that uses lots of hardware, the job of the manager is 

complicated because he has to interface with both his machines 
and his personnel. 

Poor communication can be very costly for such a manager. 
Faulty communication can mean horrendous losses in both peo- 
ple time and computer time. It can mean the difference between 
retaining expert personnel or losing them; running depart- 
ments with satisfied employees or adding to the pool of unhap- 
py people in the profession; having satisfied customers who 
come back for more software and hardware or dealing with dis- 
satisfied customers who sue. 

The New York Times recently reported that litigation from dis- 
gruntled customers is a growing problem among computer man- 
ufacturers and retailers. Litigation means lost accounts, bad pub- 
licity and lest money. (In one case, the out-of-court settlement 
was $2.3 million against Electronic Data Systems Corp., a Dallas 
computer service.) Many of these problems, however, are not 
caused by downtime, but by poor communications. Managers 
must be able to communicate managerially to communicate ef- 
fectively. 

What is managerial communication? Imagine the following: A 
salesman desperately wants to sell a particular piece of hard- 
ware. He is working on commission and does not make any 
money unless he sells the machines; also, he himself is dazzled 
by what the machine can do and by what he can make it do. 

The man to whom the salesman is trying to sell the hardware 
wants desperately to believe in it, too. He owns a small printing 
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Listening, 
speaking, reading, 
and writing are 
the skills a 
successful 
manager needs. 
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company and has been renting an 
old IBM that does most of his billing. 
Now he wants a machine that will do 
all his billing, handle his cost ac- 
counting and be a word processor as 
well. His company will then be able 
to do its own newsletter. He has oth- 
er reasons for wanting the machine: 
He wants to own a piece of this daz- 
zling computer-magic world. He has 
heard these machines can give him 
and his company a most fashionable 
business mystique and he wants his 
company to have that aura. 

The owner therefore signs on the 
dotted line and buys the equipment, 
which the salesman assures him is 
easy to operate simply by reading the 
self-explanatory manual. The ma- 
chine just has to be plugged into the 
present power source, flipped on and 
the glittering marvels of the 21st cen- 
tury will be at the owner's fingertips. 
The equipment is delivered and all is 
silent for a month. Then the ugly 
phone calls begin. 


Enter the Sales Manager 


What began as a marketing problem 
has now become a management 
problem, for now the sales manager 
comes into the situation. She has to 
deal with an angry customer who is 
very unhappy with the new equip- 
ment. It is not doing what he wants it 
to do and what the salesman told 
him it would so easily do. The man- 
ager tries to deal with the situation 
with several phone calls, realizes it is 
really a mess and goes to talk to the 
owner of the printing company. 

The owner has been badly frustrat- 
ed by the printed instruction man- 
ual. It is clear he does not understand 
it. Although the salesman (who is a 
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If you’re addressing these issues, you should be at one of our TeleStrategies 18 
Executive Conferences and Seminars this year talking to experts and authorities. 


Look what's coming up! 

1. Conference on the AT&T Settlement 
The business world’s most significant 
event of the decade. How will this affect 
your strategic network plan? Should the 
computer industry be concerned? Join 
the industry leaders, government 
officials and the user community to set 
acourse for the 80's. May 20-21, 1982 
Washington, DC 

2. Seminar on Strategic Planning 

An indepth seminar providing insight 
into telecommunications technologies, 
application opportunities and strategic 
planning to get the CEO on your side. 
Focus your department resources on 
corporate goals, competitive market 
edge and productivity. Your company 
cannot afford for you not to attend this 
program. San Francisco Aug 19-20 
New York Oct 11-12 
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San Francisco Dec 2-3 


9...Lucas-Pearce Perspective on the 
AT&T Settlement 

Miami Apr 29-30 

Washington D.C. July 8-9 

Chicago Oct 25-26 


Please send me a brochure on conference / seminar number: 


NAME 





TITLE 


ADDRESS 


on es ¥ as COMPANY 





For further information and registration— 
Cali Ms. Frances Gatz, 
Director of Seminar Programs 


(703) 734-7050 


6842 Elm Street #102, P.O. Box 874 
McLean, VA 22101 


trained technician) dismissed the 
manual as very easy to comprehend, 
the layman is completely baffled. 

In addition, the sales manager has 
realized that the personnel at the 
printing company will have to be 
completely retrained or replaced if 
the new system is to work. And, al- 
though some of the old system’s soft- 
ware can be used with the new sys- 
tem, some new software will have to 
be designed. Finally, the new system 
will have to be phased in gradually 
as the old system is being phased out 
before the final switchover can suc- 
cessfully occur. 

The manager can produce a satis- 
fied, happy customer, but ultimately 
the account will mean lost money to 
the firm because of all the time she 


_will have to expend. What was the 


essential problem? Communication. 

What exactly did this successful 
manager do? The manager sat down 
with the customer and flipped 
through the pages of her portfolio on 
this project to a computer printout ti- 
tled “Designed for Future Flexibility: 
New Software, Old Software.” She 
ran her pen down this page, under- 
scoring key words or phrases, which 

she in turn elaborated on and ex- 
plained. The client asked several 
more questions to which she re- 
sponded. Before she left, the client 
asked for a copy of the prospectus 
and for time to consider the possible 
options and final costs of the new 
plan. The manager also promised to 
write a detailed plan in simple En- 
glish (not computerese) for the new 
installation and to send it to the cus- 
tomer within a week. 

This manager coordinated at least 
four processes for this human inter- 
face. She listened, she spoke, she 
read and, when the time comes, she 
will write. What she writes will have 
to deal with some negative points 
and some options for the future, but 
this will not prevent her from pro- 
moting her product as one that is re- 
liable and suited to her client's 
needs, although in need of particular 
care and attention. And, as a manag- 
er, she will work to protect her com- 
pany from litigation that can result 
when salespeople promise the im- 
possible just to make a sale. Indeed, 
this is a major part of her message 
and intent. 

Those who think this manager’s 
only job is to answer questions that 
her sales force cannot answer have a 
naive concept of communication. 
Her client will put little faith in her 
advice or information if he does not 
believe she is an able and knowl- 
edgeable manager. Her job, then, is 
not only to say correct things that 
will solve problems her sales force 
cannot solve, but also to say them in 
a way that wins respect and support 
for herself and for her company. 

Listening, speaking, reading, writ- 
ing — and interfacing all four effec- 
tively — are the skills the successful 
manager needs. In the DP field, the 
manager also needs to be able to in- 
terface all this with people and ma- 
chines. 

Leaving nothing to chance means 
knowing exactly what strings to pull, 
and here managerial communicators 
have the edge. They can read for pro- 
fessional power, listen to find out ex- 
actly what they need to know, write 
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to get action and support from others 
and speak so others will listen to 
them. Managerial communication, 
involving the integration of all four 
processes, will remain at a successful 
manager’s disposal throughout his 
progress in a career with computers 
— and with people. 

Not all people can get what they 
want even if they deserve it. To write 
the kind of budget reports and sales 
letters that an efficient computer 
manager needs involves being aware 
of your audience. Can you write a 
memo that will motivate your staff to 
change its design procedure? Can 
you write a report to get upper man- 
agement to continue your project 
rather than dismiss it as a kludge? 
Can you write to upper management 
to convince them to give you a pro- 
motion into their ranks? These are 
important tests for the computer 
manager who wants to succeed and 
to rise within a company. 

It is the awareness of audience, cou- 
pled with a knowledge of how En- 
glish is properly controiled, that 
leads to managerial communication 
in writing. The best programmer will 
not necessarily be made manager of 
the department if he iacks such 
skills. It is also awareness of audience 
that distinguishes the successful 
manager when he speaks. He can go 
to his board of directors and con- 
vince them to buy a new line of hard- 
ware or to allocate a larger budget for 
his department or talk to his people 
and convince them that productivity 
must increase. 

But managers are often inundated 
with things to read — professional 
periodicals, company reports, memos 
and letters. To run a computing de- 
partment today means trying desper- 
ately to keep up with all the latest de- 
velopments in a fascinating but 
changing field. Being able to read 
managerially means not wasting 
your time as a reader. It means being 
able to keep up with the latest devel- 
opments on software. It also means 
knowing about the latest Japanese 
research in chips and trying to top it. 
It means knowing exactly how com- 
puters can work in education, espe- 
cially if your company is planning a 
new piece of hardware for this area. 

Recent studies on how managers 
spend their time indicate they use 
much of it listening to other people. 
How much does the manager absorb? 
Can he listen efficiently enough to 
understand a complaining customer, 
an angry worker, a worried division 
head and a whining machine? Can 
he design a machine for a klutz, as 
Savvy and Excalibur are trying to do? 
These projects were the results of lis- 
tening carefully to customer com- 
plaints. 

Communication is most crucial in a 
field dealing with machines. This 
sounds paradoxical, yet it is not. The 
computer field really deals with peo- 
ple through machines. Modern com- 
puters are technical, sensitive, com- 
plex, interconnected and easily dated . 
by new products. People are all of 
the above, but more so. The success- 
ful manager can interface man and 
machine for the greater good of man. 


John L, DiGaetani teaches management 
communication at the Harvard Business 
School. 





By Jerry Cashin 


PEN SYSTEM 
ARCHITECTURE: 


THE ULTIMATE WINDOW ON THE WORLD? 


an it happen? Is it possible to enable each system 

entity in the world to have the potential to commu- 

nicate with any other system entity or group of sys- 

tem entities — no matter what the lineage, physical 

characteristics, functional idiosyncracies, parochial require- 
ments or inbred incompatibilities? 

In more specific terms, any computer network or component 
thereof would be able to talk to a counterpart in another net- 
work or location without concern for the different character- 
istics or procedures of the communicants. Is a concept so stag- 
gering in its implications for component design and industry 
cooperation capable of achievement? If so, when will it occur? 
The answer to the first question is yes — with reservations. 
On the technical level, such communication is certainly at- 
tainable, although much development work remains to be 
done by the dedicated national and international groups 
working on the problem. 

When will it happen? A policy of walking before running is 
a sound principle here. Many optimistic implementation 
guidelines exist. The probability is that a policy of gradualism 
will ensue. 

A good estimate on the matter of timing might be to say that 
“seepage” of these concepts will be seen throughout the mar- 
ketplace in the ’80s, with firmer and more significant custom- 
er impact occurring in the following decade. 

If open systems is so far away, why then devote any time at 
this point to its somewhat murky future? Should we not sim- 
ply place it on our mental back burner and continue to pursue 
solutions to contemporary situations? Although that is one 
possible approach to this burgeoning concept, it is not 
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recommended for a variety of rea- 
sons: 

e Open systems (or various subset 
versions thereof) is coming, perhaps 
not in the immediate future, but cer- 
tainly farther down the road. As a 
consequence of this fact, we shall be 
encountering ever-increasing vol- 
umes of detail on its characteristics. 

¢ Development teams here and 
abroad are staffed with some of the 
most talented professionals now 
available in systems design and engi- 
neering. 

* Most important, open systems 
represents the most important sys- 
tem development effort under way at 
present; it promises to have more im- 
pact on the field of automated com- 
munications than any related project 
currently being considered. It will 
literally revolutionize data transmis- 
sion procedures and result in an al- 
most frightening growth of informa- 
tion transfer of both the written and 
visual types. 


Developmental History 


In a review of the panoramic 
breadth of contemporary computer 
automation, it is possible to delineate 
three broad generations in the devel- 


-opment of open systems (think of it, 


for the moment, as distributed) tech- 
nology. 

One might declare that the era of 
information systems distribution 
emerged initially when communica- 
tions lines were first attached to a 
centrally located computer configu- 
ration. Examples of these early and 
somewhat limited embryos include 
time-sharing implementations, re- 
mote batch facilities (a la 2780 pro- 
cessing) and airline reservation sys- 
tems connecting ticket agents to 
mammoth central installations, usu- 
ally in another city. All these activi- 
ties characterized the first generation 
of distributed systems. They reflect a 
dispersal of the I/O function only 
and were one-dimensional, although 
very serviceable. 

The logical extension to distribu- 
tion of I/O components was decen- 
tralization of computer processing 
capability. Thus, the second genera- 
tion of distributed systems was 
marked by geographical shuffling of 
processors as well as I/O equipment. 
Arpanet is a prototypical second- 
generation system. Other examples 
are company proprietary networks 
such as IBM’s Systems Network Ar- 
chitecture (SNA), Digital Equipment 
Corp.’s Decnet, Sperry Univac’s Dis- 
tributed Communication Architec- 
ture (DCA), Honeywell, Inc.’s Dis- 
tributed Systems Architecture (DSA) 
and others now appearing with fren- 
zied regularity. 

Of the proprietary networks, SNA 
is light years ahead of most in design 
history, scope of implementation and 
validatable performance claims, al- 
though a few of the competitors are 
not far behind. There are some other 
touted networks (not necessarily any 
of those mentioned earlier) that rep- 
resent nothing more than flim-flam- 
mery. The caveat emptor dictum of 
ancient times still applies when a 
user listens to the claims of present- 
day proselytizers for network wares. 

It is quite in vogue at the moment 
to assault the premise and perfor- 
mance of SNA, despite — or maybe 


because of — its more than 1,000 in- 
stallations. It is somewhat similar to 
an attack on any venerated institu- 
tion of relatively long standing. Af- 
ter you have climbed the mountain 
and inhaled the heady air of long- 
sought heights, it becomes very fash- 
ionable to demean some aspects of 
the torturous ascent. However, it 
should be remembered that, to some 
degree, SNA principles are embod- 
ied in the constructs of open systems 
architecture and that SNA is an oper- 
ational, viable system product — 
quite unlike some (not all) of its 
heavy-breathing competitors. 


Third Generation 


We now arrive at the third genera- 
tion of distributed systems: distribut- 
ed I/O, processing and data bases as 
appropriate to the application. More 
important, the concept of open sys- 
tems with its accompanying inter- 
network communications now comes 
to the fore — not just communica- 
tions among homogeneous “comput- 
er family” networks, but meaningful 
dialogue among heterogeneous, dis- 
similar networks spawned from dif- 
ferent manufacturers. National and 
international standards development 
groups are relentlessly moving 
ahead in this area with amazing re- 
sults, although much work remains 
to be done. 

The U.S. effort is spearheaded by 
American National Standards Insti- 
tute’s (Ansi) Technical Committee 
X3T5, under the chairmanship of 
Richard des Jardins of Computer 
Technology Associates. The National 
Bureau of Standards (NBS), a depart- 
ment of the federal government, is 
concurrently working on protocol 
specifications for internetwork com- 
munications. Within the internation- 
al community, the International 
Standards Organization (ISO) has 
created Subcommittee 16 to deal 
with open systems. It designated this 
group as ISO/1C97/SC16 and named 
as its chairman Charles Bachman of 
Cullinane Database Systems, Inc. 
Bachman at one time also served as 
leader of X3T5’s predecessor’s inves- 
tigative team. 

The whole open systems study task 
really took shape for the first time in 
late 1976 on an initiative by the Brit- 
ish Standards Institute (BSI). It is not 
surprising that Europe was the 
source of such activity; the European 
modus operandi in communications 
emphasizes standardization and gov- 
ernment intervention. This is almost 
necessary because of the close prox- 
imity of sovereign nations, the 
Common Market psychology of co- 
operative interaction and the long 
European tradition of official or 
quasi-official media resources. These 
characteristics are not absent from 
the American experience, but U.S. 
priorities have emphasized a diversi- 
ty of entrepreneurship while retain- 
ing logical control of events. 

BSI recognized that any effort to 
provide higher level interconnection 
across diverse computer lines and na- 
tional boundaries required an inter- 
national standards effort to coordi- 
nate the activity. It was also apparent 
that ongoing development work by 
the growing number of vendors in 
the field would quickly result in a 
situation where any thought of coop- 


erative interaction was not possible 
without immediate action. 

BSI therefore requested that ISO, 
within its TC97 technical committee 
responsible for computers and infor- 
mation systems, initiate a subcom- 
mittee to attack the escalating prob- 
lem of proliferating incompatability. 
The subcommittee’s mission would 
be to standardize what BSI referred 
to as Open Systems Interconnection 
(OSI). 

Broadly stated, the goal of OSI is to 
define standard protocols and inter- 
faces which would enable people, 
terminals, computers and physical 
processes to exchange information 
among themselves without cumber- 
some intervention mechanisms. A 
utopian goal, perhaps, in light of the 
realities of the commercial market- 
place, but visionary in its global per- 
spective and appeal. 

As a result of this early activity, ISO 
created a new subcommittee, SC16, 
during the first half of 1977. Admin- 
istrative responsibilities were as- 
signed by ISO to the U.S. delegation. 
Within the U.S. itself, Ansi estab- 
lished a study group on distributed 
systems to advise the standards body 
on which path it should explore and 
what positions should be formulated 
in the national interest. This group 
met for the first time in August 1977 
to refine a program of work. Its pri- 
mary goal was to create a reference 
model by which the diverse ele- 
ments associated with distributed 
systems could be identified and stud- 
ied. 

In the early spring of 1978, the ISO 
member countries interested in OSI/ 
distributed systems met in plenary 
session for the first time in Washing- 
ton, D.C., as Subcommittee 16. The 
charter delegations in attendance be- 
sides the U.S. were Canada, Germa- 
ny, France, Japan, Britain, Italy, 
Sweden, The Netherlands and Swit- 
zerland. The general views of all par- 
ticipants were found to be amazingly 
similar in defining the problem. As 
an outgrowth of this first meeting, 
the first written treatise on the na- 
ture of open systems was developed. 
Events were set in motion that will 
ultimately lead to a revolution in the 
manner in which information pro- 
cessing is delivered. 

Since the 1978 charter meeting, for- 
ward movement has been halting at 
times, not surprising in view of the 
complex issues facing those early 
pioneers. Broadly speaking, howev- 
er, they have come a long way ina 
relatively short time frame. Progress 
has resulted from cooperation among 
diverse nations, with U.S. input 
playing a significant role in achiev- 
ing the present state of development. 


Issues in OSI 


To this point, the major emphasis of 
technical experts laboring in the OSI 
area has been in creating a reference 
model from which the actual stan- 
dards and protocols will evolve. In 
other words, before one documents a 
set of driving rules, something must 
be known about the terrain to which 
they will apply. 

The OSI Reference Model is an at- 
tempt.to define the problem at hand, 
to circumscribe the issues pertinent 
to open systems and to provide a uni- 
form basis for coordinating OSI stan- 





dards generation. It is also intended 
that existing standards be accommo- 
dated to the maximum extent possi- 
ble. The reference model is not slated 
to be rigid in any way, being able to 
absorb new technology and user de- 
mands as the concept of “system 
openness” grows and expands. It is 
the intent of the reference model to 
provide the framework for consis- 
tent generation of subsequent opera- 
tional standards and protocols. 

The development of the OSI Refer- 
ence Model has been based on a con- 
cept of cooperating applications enti- 
tled application processes. It does not 
specify protocols and services, how- 
ever, nor does it outline system im- 
plementation specifications. Each ap- 
plication process (think of it as 
existing at a workstation) is capable 
of communicating with other appli- 
cation processes. They may be auto- 
mated, physical or manual in nature. 
Those within the node (or computer 
system) are automated processes and 
those external to the node represent 
manual processes. There may also be 
physical processes in this scenario, 
such as found in industrial robotics 
and sensor-controlled manufactur- 
ing procedures. 

All systems require resources to 
fuel the activities of their worksta- 
tions. A manual system would con- 
sist of a mix of people, documented 
procedures, files and incoming and 
outgoing messages associated with 
the manual process that is being sup- 
ported. In an automated system, peo- 
ple are to some degree replaced by 
computer resources, procedures may 
be software-implemented, files could 
be structured data bases and so on. 
Industrial systems would also in- 
clude. sensors and related analog 
measurement tools used to control an 
industrial process. 

The fundamental purpose of OSI is 
to permit application processes locat- 
ed within a workstation to communi- 
cate with those located anywhere 
else whenever interconnection by 
any method is possible. Note that the 
corresponding application processes 
could also be in the same worksta- 
tions or in another workstation with- 
in the same open system. Some pun- 
dits have projected that the primary 
means of system interconnection 
will be via public data networks, 
which at present are spreading rap- 
idly throughout the industrialized 
West. 


Architecture Chosen 


In this age of structured, segment- 
ed, top-down solutions, the architec- 
ture chosen for the OSI Reference 
Model operates in perfect harmony. 
The adopted concept of layering per- 
mits division of the complex OSI 
problem into independent function- 
al layers, each with a well-defined 
set of responsibilities. The inbred 
modularity of the design allows 
change to one layer without disturb- 
ing any other layer. This situation 
enhances the integréty of the overall 
architecture. Figure 1 illustrates the 
seven protocol layers associated with 
OSI design. 

Each layer consists of one or more 
“entities.” Those in the same layer 
are referred to as “peer entities.” 
With the exception of the highest 
layer, each layer provides services to 
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Figure 3. OSI Protocol Layers 


the layer immediately above it, using 
as building blocks the services pro- 
vided by the next lower layer. Speci- 
fying classes of these service types 
(and categorization thereof) is one of 
the pending action items for OSI pro- 
ject team development. Protocol clas- 
sification is undergoing similar scru- 
tiny. 

One of the more important issues 
associated with OSI architecture is 
that of overall management. In a 
peer-to-peer environment with no 
master/slave relationships, manage- 
ment concerns can be difficult to 
specify. The model identifies the fol- 
lowing management types, with re- 
lated activities. 

Application Management (applica- 
ble protocols reside in Application 
Layer): 

1. Initiate, maintain and terminate 
application processes. 

2. Assign and cancel OSI resources 
associated with application process- 
es. 

3. Integrity, commitment and secu- 
rity control. 

4. Checkpoint and recovery con- 
trok, oS 

Systems Management (applicable 
protocols reside in Application Lay- 
er): 

1. Activation, maintenance and ter- 
mination of distributed resources 
throughout an OSI configuration. 

2. Program loader. 

3. OSI parameter initialization and 
modification. 

4. OSI monitoring (status, statistics 
and so on). 

5. Error-detect and diagnostic ac- 
tivities. 

6. System restart. 

Layer Management 

1. A subset of Systems Manage- 
ment for each specific layer. 

2. Layer initialization and error 
control. 

The OSI Reference Model does not 
legislate the degree of centralization 
for management functions, leaving 
this decision to the vagaries and re- 
quirements of specific implementa- 
tion. 


The Application Layer is the high- 
est layer in the OSI Reference Model 
(See Figure 1). Some of the services 
provided include information trans- 
fer, status of intended communi- 
cants, performance monitoring of 
the information transfer function, 
synchronization of communicating 
applications, error recovery agree- 
ments and so on. This layer executes 
the application-to-application com- 
munication between processes, 
which forms the driving element of 
OSI architecture. 

The Presentation Layer controls the 
display, entry and exchange of struc- 
tured data being transferred between 
application entities. Examples of pre- 


sentation standards or protocols are 
Ascii, virtual terminal procedure, 
virtual file protocols and so on. The 
end result is a consistent data struc- 
ture throughout a distributed envi- 
ronment. 

The Session Layer’s primary re- 
sponsibility is to initiate and manage 
a session connection among cooper- 
ating presentation entities, including 
the procedural steps necessary to 
maintain orderly communication 
and control. In order to initiate data 
transfer, a session connection is 
mapped onto and uses a Transport 
Layer connection. The preceding 
three layers are the users of transport 
service. 

The Transport Layer represents the 
dichotomy between the functional 
and logical concerns evidenced by 
the Application/Presentation/Ses- 
sion layers and the data movement 
and control responsibility offered by 
the Transport/Network/Data Link/ 
Physical layers. The Transport Layer 
provides transparent data transfer 
between two session entities. Areas 
of control include quality of service 
options, multiplexing, flow control 
and error control. 

The Network Layer allows network 
connection between two open sys- 
tems. This includes intranetwork 
routing and switching protocols for 
open networks, plus internetwork 
protocols, which can be implement- 
ed at gateways between networks. 
The quality of service available at the 
Network Layer may be subsetted in 
order to reduce overall cost. 

The Data Link Layer promotes reli- 
able data exchange between equip- 
ment connected by a single physical 
link. Where possible, a primary ob- 
jective of this layer is to detect and 
correct errors that arise during trans- 
mission across the line. In addition, 
data flow across the link is controlled 
by the Data Link Layer. 

The Physical Layer provides for the 
physical, functional and procedural 
elements necessary to initiate, main- 
tain and terminate the physical cir- 
cuits between separate equipments. 


IBM’s SNA 


It was less than 10 years ago that 
IBM alone manufactured or other- 
wise marketed more than 200 com- 
munications products. In support of 
this maze of hardware, the giant 
computer firm offered 35 versions of 
teleprocessing access methods and 15 
separate line control methods. The 
burgeoning complexity of designs 
and choices threatened to engulf sys- 
tem planners unless something dra- 
matic was offered to parameterize 
the problem. The “something” was 
Systems Network Architecture. 

Since 1974 when it was introduced, 
SNA has undergone continual 


‘OSI’s inbred 
modularity 
permits changes 
to one layer 
without disturbing 
any others, thus 
enhancing overall 
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‘There is no 
observable 
similarity 

between SNA 
layers and those 
represented within 
the OSI 

structure.’ 


change, with the addition of expand- 
ed features and improved flexibility. 
The treacle-tongued critics of con- 
temporary automata often find it 
fashionable to belabor SNA, but it is 
in the mainstream of current system 
design. It is certainly not perfect, nor 
even necessarily superior when 
judged in the astract, but it does offer 
a workable system solution to dis- 
tributed access, dispersed data and 
network management. 


History of SNA 


e SNA-0 (1974) — Supported sin- 
gle-computer networks of terminals 
and communications controllers us- 
ing leased lines. There was only a 
single transmission path between 
the host computer and its terminal 
counterpart. For the first time in a 
universal design, one terminal could 
access more than one application, al- 
beit with no interaction between the 
successive applications. 


e SNA-1 (1976) — added a capabili- 
ty for attachment of a remote 3705 to 
a locally situated 3705 using commu- 
nications lines. Also increased the 
volume of products support. 


e SNA-2 (1976) — Yet more prod- 
ucts supported, plus capability to at- 
tach cluster controllers and terminals 
using dial lines. 


¢ SNA-3 (1978) — Introduction of 
network concepts to SNA invoked. A 
terminal in a tree network controlled 
by one host was now able to access 
an application within a host associat- 
ed with another tree network. Inter- 
mediate networks could be em- 
ployed in transversing from one host 
to the other. Resource sharing and 
backup for ailing hosts became feasi- 
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ble. Transmission speed was upgrad- 
ed to 9,600 bit/sec to 56K bit/sec, full 
duplex. Network management and 
control programs were adapted to 
the SNA environment. 

e SNA-4.1 (1979) — Permitted at- 
tachment of non-SNA and non-IBM 
terminals via the Network Terminal 
Options. Offered cryptographic ser- 
vices and dynamic configuration ca- 
pabilities. 

° SNA-4.2 (1980) — Added multi- 
ple communication paths between 
terminals, hosts and cluster control- 
lers. Instituted improvements to flow 
control procedures. 

In late 1980, IBM announced sup- 
port for the CCITT X.21 and X.25 
standards. This significant step per- 
mitted users to communicate across 
public data networks. More impor- 
tant, it signified a measure of com- 
mitment to OSI principles. The X.21 
standard defines the Physical Layer 
interface, whereas X.25 is concerned 
with the lower three layers of the 
seven-layer model. 

From a design standpoint, SNA is 
basically two-dimensional. The func- 
tions performed at each node are or- 
ganized into the ubiquitous layers al- 
ready referred to with OSI, but with 
a somewhat different structure. The 
layers are logically independent in 
order to support nonintervening 
change — they are essentially stand- 
alone in functionality. 

As the message winds its way 
through the layers in Node 1, it has 
headers appended by the successive 
layers through which it has passed. 
These headers (and sometimes trail- 
ers) contain instructions and parame- 
ters that are needed by Node 2 to de- 
termine how to handle the incoming 
message. This overhead data is suc- 
cessively “stripped off” at each layer 
in Node 2 as the appropriate headers 
and trailers are “decoded” in order to 
determine what action must be taken 
to ensure eventual delivery to the re- 
cipient end user. 

The principles employed here are 
identical to those applied by similar 
layers in OSI, although implementa- 
tion specifics between SNA and OSI 
are not in perfect conformity. 

The layer entitled Presentation Ser- 
vices provides a variety of support 
services for application programmers 
or operators typified by data format- 
ting for printing or display. The Data 
Flow Control Layer coordinates re- 
quests and responses, controls se- 
quencing of messages and manages 
chaining and bracketing of transmis- 
sions. The Transmission Control Lay- 
er deals with message pacing and en- 
cryption. The Path Control Layer 
selects the physical links and logical 
routes by which a message is trans- 
mitted, along with ee system 
flow control. Finally, the Data Link 
Control Layer schedules data traffic 
and implements error control on the 
data links. The Physical Layer im- 
planted in OSI is not separately de- 
fined in SNA, but is present beneath 
the Data Link Control Layer. 

The obvious advantages of SNA vis- 
a-vis previous information transfer 
schemes are user simplification of 
the use of complex configurations, 
improved resource sharing, height- 
ened advocacy of distributed system 
design, orderly design modification 
and installation growth. An addi- 
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tional fallout, assuming proper im- 
plementation of SNA tools, should 
be an upgrade to overall system per- 
formance. 

There is an observable similarity 
between the layers found in SNA 
and those represented within the 
OSI structure. This relationship is 
best described in terms of three 
groupings of OSI Layers: the Physi- 
cal and Link; the Network, Transport 
and Session; and the Presentation 
and Application Layets. 

As declared earlier, there is no sepa- 
rately defined Physical Layer in 
SNA. It is present below the SNA 
Data Link Control Layer. The func- 
tions of the Data Link Control Layers 
in both OSI and SNA are very simi- 
lar, however, in that each is con- 
cerned with single link transmission 
and overall management of individ- 
ual links. Where the OSI Link Con- 
trol Layer may support multiple 
links between adjacent network 
nodes, in SNA the equivalent service 
is provided in the Path Control Lay- 
er. 

The functions present in the OSI 
Network, Transport and Session lay- 
ers are found in the SNA Path Con- 
trol, Transmission Control and Data 
Flow Control layers. For example, 
message routing, provided by the 
OSI Network Layer, appears in 
SNA’s Path Control Layer; Transport 
Layer flow control is carried out in 
SNA’s Transmission Control Layer; 
and OSI Session dialogue is con- 
tained in the SNA Data Flow Control 
Layer. 

Activities associated with OSI Pre- 
sentation and Application layers 
have no direct layer correlation in 
SNA, but are dispersed throughout 
various system design entities. This 
reflects the inevitable different han- 
dling of upper layer procedures by 
almost any design team approaching 
a level of abstraction as represented 
by Presentation and Application ser- 
vices. For example, end-user interac- 
tions within SNA are instituted by 
the Logical Unit Services Manager, 
rather than being placed in the Ap- 
plication Layer as found with OSI 
design. 

Despite the differing details of sys- 
tem specifics, one can see the inher- 
ent similarities of discrete architec- 
ture utilized by both OSI and SNA. 
Almost without exception, these 
same similarities exist in other com- 
pany-developed network architec- 
tures — that is, layered functional 
independence in a_ hierarchical 
framework. Thus, OSI principles 
have indeed emerged from the main- 
stream of contemporary technologi- 
cal design, but must also address the 
issues of a much wider and demand- 
ing interaction among potentially di- 
verse correspondents. 

As of this writing, the OSI refer- 
ence model has been proposed as a 
draft standard. Achieving this status 
will not prevent it from evolving in 
the years ahead. Specifically, such is- 
sues as local-area networks, electron- 
ic mail services and text transmission 
undoubtedly will result in further al- 
teration and development of the ref- 
erence model in order to recognize 
these emerging services. 


Jerry Cashin, who lives in Berlin, Mass., 
writes frequently on computer topics. @ 
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By Bennett B. Quillen 


DATA | — | 


TRANSMISSION 
SERVICES 


IN BANKING AND FINANCE 


You just got a call from your corporate treasurer this morning 
and he’s starting to talk about trying to get information from 
your local bank’s lockbox to update receivables automatically. Or, 
perhaps the treasurer is talking about some remote disbursing 
point and linking it to some kind of automated reporting system 
in conjunction with cash concentration through an automated 
clearinghouse. Or maybe he’s talking about zero-balance accounts 
and. targeted cash balances to be used for automated investment 


in repos and other money market instruments. 


Why the sudden plethora of acronyms and new terminology? Be- 
cause we have entered the era of cash management. What is 





‘It is in the 
corporate sector 
that electronic 
funds transfer will 
have the greatest 
impact.’ 


cash management? Why now? What 
are its tools? Where is it going? And, 
perhaps most important, what im- 
pact does it have on you as the data 
processing manager? 

Cash management, or perhaps more 
appropriately funds management, is 
a corporation’s way of forecasting, 
transferring, controlling and using 
its funds inflows and outflows for 
potential investments and debts ser- 
vice. It is important to bear in mind 
that every dollar that is not invested 
when it could be or that is expended 
too soon for the payment of debt is, 
in financial jargon, a lost opportuni- 
ty or opportunity cost. The objectives 
and techniques of cash management 
are explained in the accompanying 
articles. 

Why is cash management so impor- 
tant now? Have we not always had 
these objectives? Yes, but a combina- 
tion of factors — inflation, historical- 
ly high interest rates and a general 


1000 Fold Increase 
| Operational 


San Francisco 
Washington, D.C. 


Please send me more information on 


squeeze on corporate earnings with 
corresponding pressure on acceler- 
ated salary, raw material, inventory 
and transportation costs — have all 
placed an increasing emphasis on 
very good cash management. 

Many cash management services 
such as remittance processing, wire 
transfers and manual depository 
transfer checks and preauthorized 
drafts (see accompanying story on 
Page 60) have been available to the 
corporate and governmental commu- 
nity for many years. However, recent 
advances in electronic funds transfer 
(EFT) at last permit the corporate 
treasurer to recycle funds for invest- 
ment or debt retirement purposes. 

Of course, all of this will have an 
impact on the velocity of money, cor- 
porate demand deposit balances and 
float. As money is moved around 
faster, banks and corporations will 
not be able to use float and compen- 
sating balances to pay for bank ser- 
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vices as much as they have in the 
past. The offsetting benefits are that 
both corporations and banks will be 
better able to quantify their rates of 
return on investments and their cost 
of capital as they become better in- 
formed of their funds position. 


EFT Comes of Age 


Electronic funds transfer tends to 
receive more publicity in retail areas 
such as automated teller machines 
and ‘point-of-sale terminals than it 
does in corporate applications. How- 
ever, it is in the corporate sector (in- 
cluding government agency and cor- 
porate accounts) that EFT will have 
the greatest impact. Some of the ma- 
jor organizations involved with EFT 
include: 

¢ National Automated Clearing 
House Association (Nacha), which is 
a consortium of regional automated 
clearinghouse associations. Its pur- 
pose is to provide the rules and stan- 
dards for interregional ACH transac- 
tions and to develop, promote and 
administer a system of exchange and 
settlement of entries between ACHs. 

At present, there are 32 ACHs, in- 
cluding approximately 13,000 mem- 
ber banks and thrift organizations 
and about 10,000 participating com- 
panies. Each month, private and gov- 
ernment transaction volume trans- 
fers about $11.5 billion and $40 
billion respectively through ACHs, 
an amount representing about 10 
million items each month. 

¢ Fed and Bank Wire. The Fed Wire 
is operated by the Federal Reserve 
System and is available to its member 
banks. Financial data is transferred 
by effecting electronic transfers of 
funds and securities, thereby reduc- 
ing the actual physical movement of 
items. 

Bank Wire is a funds transfer sys- 
tem complementary to Fed Wire and 
is used primarily for administrative 
messages. These messages of transac- 
tions may be on a same-day basis or 
may be warehoused for several days 
and retrieved by the receiver at a lat- 
er date. Bank Wire can interface to 
TWX and, in the near term, with 
ACH. 

Bank Wire has also been updated to 
provide messages via video display 
terminals as well as through tradi- 
tional wire mechanisms. 

¢ Clearing House Interbank Pay- 
ments System (Chips), an automated 
network for the clearing and settle- 
ment of domestic and international 
payments. It provides settlement of 
net positions among member banks 
on a same-day basis through the Fed- 
eral Reserve. 

¢ Society for Worldwide Interbank 
Financial Telecommunications 
(Swift), which is a cooperative bank 
funds transfer system that provides a 
network between Europe and North 
America. It transfers funds and does 
message switching on a worldwide 
basis. 


Benefits of EFT 


All of these organizations and tech- 
nology will serve to: 

¢ Improve and expedite the transfer 
of funds. 

¢ Improve telecommunications at 
lower cost. 

¢ Increase the usage of balance re- 
porting systems. 
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¢ Expand foreign trade. 

* Provide faster cash concentration. 
In the past, banks were the primary 
providers of the array of cash man- 
agement services, but this is no long- 
er true. A number of third-party ven- 
dors are very active in funds transfer 
networks. Nonbank institutions such 
as Merrill, Lynch, Pierce, Fenner & 
Smith and Sears and Roebuck are 
also becoming involved in providing 
wire and computer-to-computer 
transfers to their own widely dis- 
persed facilities and offices. Such ser- 
vices could be made available to oth- 
er corporations. (See Figure 2, Page 
60.) 


Equipment and Communications 


What is the impact on you as DP 
manager? What will be your consid- 
erations in terms of software, equip- 
ment and communications facilities? 

The major considerations in equip- 
ment are modems, terminals, control 
units and communications lines. In 
selecting a modem, one needs to con- 
sider three factors: 

¢ Line protocols. 

e Line speed. 

¢ Terminal configuration. 
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Figure 1. Funds Management Systems 


Line protocols are basically 
bisynchronous or asynchronous. A 
bisynchronous protocol permits ac- 
knowledgment and negative re- 
sponses with error correction and re- 
transmission capability. In a dial-up 
mode, where transmission is period- 
ic and relatively low in volume, line 
speeds of 2,400 or 4,800 bit/sec are 
available. 

The terminal configuration is either 
a remote job entry or an interactive 
device emulating 2780/3780 or 3270- 
type terminals. This is an appropriate 
operating mode for most cash man- 
agement transmission requirements. 

An asynchronous protocol also 
functions in a dial-up mode, but at 
speeds of 300 to 1,200 bit/sec. It does 
not have error correction and re- 
transmission capabilities as part of 
the line protocol. Such features can 
be programmed by one’s own staff 
and used for intracompany transmis- 
sion. An asynchronous protocol is 
frequently used in an operation 
where paper tape is punched off-line 
and then transmitted. 

Faster line speeds are available by 
means of leased or dedicated lines. 
For example, Bell modems can trans- 
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mit at 9,600 bit/sec and Paradyne 
Corp. modems at 14K bit/sec. Racal- 
Milgo, Inc. expects to produce a mo- 
dem competitive with Paradyne’s 
this year. 

Finally, ““modemless” speeds of 56K 
bit/sec are possible by means of 
Bell’s Digital Data Service over 
leased lines. 


Communications Controller 


The communications controller is 
vital to a telecommunications net- 
work and is available from a variety 
of vendors, including IBM, Bur- 
roughs Corp., Memorex Corp. and 
Paradyne. The communications con- 
troller connects modems and other 
telecommunications devices (termi- 
nals, remote job entry devices, auto- 
matic teller machines and so on) to 
CPUs (see Figure 2). 


Data processing must be concerned 
with its transmission format. Nacha 
developed a standardized format in 
1976. 


This format is relatively complicat- 
ed to enable it to be used for direct 
deposits or preauthorized payments. 
The records may include dollar 
amounts, debit and/or credit codes 
and trace numbers to locate a particu- 
lar item at a subsequent time. 


The Bank Administration Institute 
format is relatively uncomplicated 
and was developed many years ago 
for use in remittance processing. It is 
used principally for lockbox applica- 
tions and _ incorporates’ dollar 
amount, number of items and so on. 


Applications Considerations 


The two major considerations are: 
¢ Providing the corporate treasurer 
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Cash Management Objectives 


What are the traditional objec- 
tives of cash management? A brief 
review of accounting principles 
will shed some light on this. In an 
accounting or cash cycle, sales are 
turned into accounts receivable, 
which are turned into cash, which 
then becomes the engine for pur- 
chasing raw materials and equip- 
ment, for paying salaries and for 
other accounts payable. The fun- 
damental points of cash 
ment are (where possible) to accel- 
erate the receivable side and 
decelerate or (where practical) 
postpone the payable side. The 
principle functions of cash man- 
agement are to: 

e Accelerate deposits so monies 
are collected as quickly as possi- 
ble, thereby reducing the compa- 
ny’s incoming float. Float has vari- 
ous shades: 

Mail float (the time it takes a 
check to move from the payer to 
the payee), processing float (the 
time within the payee’s operation) 
and collection float (time to clear 
through the banking system). Re- 
ducing float days has a direct bear- 
ing on investable funds or, con- 
versely, on the funds available for 
retirement of debt. 

e Concentrate cash. Many com- 
panies have widely dispersed 
plants and sales offices, each one 
requiring or receiving funds as 
part of its operations. If these 
funds could be concentrated in 


with timely financial reporting on 
funds liquidity, including matching 
of rate-sensitive and maturity terms 
of assets and liabilities. 

¢ Building an automated input to 
the accounts receivables, inventory 
and payables systems for the bank or 
network balance reporting systems. 
These subsidiary ledgers then feed 
the general ledger for immediate 


one area, they could be controlled 
and utilized more effectively. 

The acceleration and concentra- 
tion of funds can be accommodat- 
ed by several methods, including 
lockbox processing, wire transfers, 
depository transfer checks and 
preauthorized drafts. (See accom- 
panying story, Page 61.) 


ment of funds in a smooth and or- 
derly fashion through the corpo- 
ration. 

Outside sources play an need 
tant role in providing you info: 
pes on these balances. Such ine : 


* Decelerate cash disbursements also 


to minimize having 
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idle in checking accounts awaiting oo a so 
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payment of ou 


Some techniques that support this f : 


are decelerated payment of bills, 
controlled disbursements, pay- 
able-through-drafts and zero-bal- 
ance accounts. 

* Report on funds availability, 
which is really information man- 
agement. This is where you as the 
DP professional play a key role. It 
is important for the corporate trea- 
surer to know his total cash posi- 
tion daily, both from the asset or 
receivable side of the balance 
sheet as well as from the liabilities 
or payable side. 

The treasurer must know his 
cash vosition regardless of the dis- 
persion of operations and the 
number of banking relationships 
the firm may have. He must also 
have a handle on the projected 
cash inflows and outflows on a 
weekly, monthly and quarterly 
basis in order to time his invest- 
ments and to match fund amounts 
appropriately to ensure move- 


posting and financial reporting. 

To provide comprehensive infor- 
mation to the treasurer, assets and li- 
abilities must be categorized by ma- 
turity and rate sensitivity. This can 
take the form of sources and applica- 
tions of funds including value dating 
and yield or cost rates. Generally, 
long-term debentures and stock is- 
sues should equal or exceed fixed as- 


cash cycle of a ssnltencon yea dha 
the cc treasurer in match- ~ 
ing inflow and outflows. 

* Utilize excess funds. This is 
crucial to the bottom line corpo- 
rate treasurers must preserve. All 
the above activities lead to this 
function. 

Investment vehicles can include 
federal funds, repurchase agree- 
ments, money market funds, euro- 
dollars, commercial paper and 
U.S. Treasury instruments; with 
the advent of the financial futures 
market, it can even include hedg- 
ing. Other uses include reduction 
of outstanding balances on revolv- 
ing debt, reduction of term loans 
and investment in capital pur- 
chases. 


sets such as plant and equipment 
during periods of rising rates or 
when investment yields exceed the 
weighted average cost of long-term 
debt. 

These “excess” funds can be invest- 
ed (even electronically via wire) in 
short-term instruments awaiting fu- 
ture need to pay for such items as 

(Continued on Page 62) 


TELECOMMUNICATIONS NETWORK OVERVIEW 
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Cash and Collection and Concentration 


Lockbox: On the cash gathering or 
concentration side we talked about 
lockbox or remittance processing. 
Lockbox is used to truncate checks or 
remittances at a central post office 
point in a region to reduce transit or 
mail float. These funds can then be 
deposited immediately into the com- 
pany’s account and may be invested. 
Furthermore, these remittances are 
now handled by an outside proces- 
sor, which reduces the work load on 
a firm’s accounting staff. 

Wire Transfers: Wire transfers, cou- 
pled with a lockbox operation, can 
transfer funds on a same-day basis 
from a regional bank to a concentra- 
tion account. There are fundamental- 
ly two wire-transfer systems. The 
cost justification for a wire transfer is 
predicated upon the interest rate, the 
amount of balances being wired and 
the cost of the wire. 

A corporation may work through a 
bank that does not use either of the 
major wire transfer networks. The 
bank may work through a larger cor- 
respondent or it may transfer funds 
via Telex or TWX. This is especially 
true overseas. 

Depository Transfer Checks: De- 
pository transfer checks are general- 
ly the least expensive method of con- 
solidating funds. They are 
nonnegotiable and are payable only 
to the company itself. A depository 
transfer check works in the follow- 
ing way: a company’s local store de- 
posits its day’s sales receipts in a local 
bank. At the same time, it prepares a 
depository transfer check for the 
same amount of the deposit and posts 
this to the company’s concentration 
bank. As the depository transfer 
checks are received from the compa- 
ny’s various operations, the receipts 
deposited in the local bank are in the 
process of collection. When the de- 
pository transfer checks have been 
deposited to the concentration bank 
account, they clear through the 
banking system to be posted to the 
local depository account. 

This manual depository transfer 
check has been taken a step further. 
Many companies will now telephone 
or wire the depository transfer check 
information to a concentration bank 
or perhaps some third party data col- 
lection point such as Automated Data 
Processing, National Data Corp. or 
General Electric Information Ser- 
vices Co. These third parties may 
then transmit over phone lines to the 
designated concentration bank, 
which may prepare and deposit the 
depository transfer check. In other 
cases, the concentration bank may re- 
ceive the transmission directly, make 
a deposit for the total dollars indicat- 
ed and prepare a magnetic tape to be 
passed through the automated clear- 
inghouse network. In effect, the elec- 
tronic depository transfer check 
eliminates the mail float factor and, 
in many cases, reduces collection 
float. 7 

Preauthorized Drafts/Preauthor- 
ized Payments: The preauthorized 
draft or preauthorized payment is 
gaining wider acceptance. These are 
good alternatives to the cost of lock- 
box processing. A preauthorized 
draft is in reality a draft against a cor- 


poration’s customer's account. In the 
past, insurance companies have used 
this vehicle to collect payments. 

A preauthorized payment is the 
electronic equivalent of a preauthor- 
ized draft. The transaction passes 
through the automated clearing- 
house network instead of the 
through the check-clearing network. 
The cost of preauthorized payments 
is lower than that of preauthorized 
drafts, and the availability gained 
from their usage is certain and often 
better than preauthorized drafts. 

Both of these take the form of a 
preauthorized agreement between a 
company and the payer who autho- 
rizes his bank to accept these debits 
to his checking account. 

In the future, the role of the auto- 
mated clearinghouse will grow as a 
conduit for payments between cor- 
porations and to and from their sup- 
pliers and customers. This growth 
will result from the benefits preauth- 
orized payments offer: 

¢ The complete elimination of mail 
float and the reduction of processing 
and collection float. 

e The effective reduction of postage 
cost and associated clerical costs of 
handling invoices. 

e The reduction of potential collec- 
tion and credit costs. 

¢ The provision of up-to-date cash 
flow reporting. 

A schematic of the way this process 


The customer grants the company 
a standing authorization to auto- 
matically debit his deposit account 
for regularly recurring charges for 
bill payments. 


The company produces a file (usu- 
ally magnetic tape) for all participat- 
ing customers and delivers the file 
to his financial institution, the origi- 
nating depository financial institu- 
tion (DF). 


The originating DFI balances the 
entries received from the company 
and debits the accounts of those 
customers dealing with the same in- 
stitution. A magnetic tape is then 
produced for all other items and de- 
livered to the automated clearing- 
house. 


The automated clearinghouse bal- 
ances and validates the entries. The 
items are sorted by receiving DFI 
and magnetic tapes or paper list- 
ings are produced for each receiv- 
ing DFI and delivered to those insti- 
tutions. 


The receiving DFis balance and 
validate the entries and post debits 


works is shown in Figure 3. 

Cash Disbursements: Techniques 
for controlling cash disbursements 
include decelerated bill payment, 
payable-through drafts, zero-balance 
accounts and controlled disburse- 
ments. Decelerating bill payment — 
either through mailing it directly to 
the company instead of a lockbox or 
through a rural bank for control pur- 
poses — is one method of using mail 
and clearing time to the company’s 
advantage. 

Payable-Through Drafts: Payable- 
through drafts are check-like docu- 
ments which are not drawn on the is- 
suing bank, but instead are 
presented directly to the corporation 
for payment. These drafts are merely 
“passed through” the Fed and then 
on to the bank as a collection agent. 
This vehicle gives complete control 
to the company’s cash manager, who 
may review each item before autho- 
rizing payment. 

Zero-Balance Accounts: These are 
used primarily to control subsidiary 
account funding. As items are posted 
to a subsidiary account, the bank is 
authorized to make transfers from a 
parent or master account to cover 
these transactions. Such transfers re- 
turn the subsidiary account balance 
to zero. Because deposits are made 
only to the parent account, utiliza- 
tion and reconciliation of bank bal- 
ances is simplified. 


to the individual depositors’ ac- Hil Hil 


counts. The payments (including 
dollar amount, date and description) 
are reflected with the next state- 
ment. 


The role of the 
automated 
Clearinghouse will 
grow as a conduit 
between 
corporations, 

their suppliers and 
customers. 
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At some 
point, it 
makes 
sense to 
automate 
financial 
liquidity 
reports. 


materials, supplies and sala- 
ries. In the interim, the yield 
on these investments pro- 
vides additional cash inflow. 

The timing of funds flow, 
including noncash items 
such as depreciation and am- 
ortization, is a result of cap- 
turing information like ag- 
ing of receivables and 
payables, projected operat- 
ing expenses, budgeted capi- 
tal expenditures, debt servic- 
ing schedules and fixed-asset 
write-offs. 

Much of this information 
may be extracted manually 
from reports from the indi- 
vidual systems. Frequently, 


summary financial data can 
then be manipulated man- 
ually or used in some ad hoc 
computer model that may al- 
ready include the company’s 
budget data. At some point, 
it makes sense (because of 
volume, clerical effort and 
cost) to automate much of 
this input into financial li- 
quidity reports. 

A model gives the treasurer 
an opportunity to explore 
“what-ifs” of alternative in- 
vestment vehicles. Obvious- 
ly, if the model is a computer 
model, even a stand-alone 
system, these analyses can be 
accomplished faster and 


more accurately. If the model 
is a module or part of the 
general ledger system, so 
much the better, because the 
initial input is then automat- 
ed. 


General Ledger Interface 


The other side of the funds 
management information is 
its link to the general ledger. 
By capturing and reconciling 
bank balances in a central- 
ized fashion, information on 
ACH transactions, lockbox 
credits, wire transfer activity 
and check disbursement rec- 
onciliation, a composite net 
position is available on a dai- 
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ly basis (See Figure 1 on Page 
59). In the future, greater use 
of ACH as a disbursement 
mechanism will be extreme- 
ly important on the output 
side of general ledger. 

These transactions can be 
posted directly to cash re- 
ceipts and disbursements 
journals for posting to gener- 
al ledger, giving a daily cash 
position. 

Utilizing existing sales or 
order entry systems, fin- 
ished goods inventory and 
accounts receivable can be 
appropriately posted. Of 
course, typical purchasing 
systems are used to charge 
raw material and accounts 
payable. These and other 
subsidiary ledger postings 
should be value dated for lat- 
er retrieval and reporting of 
anticipated cash receipts and 
disbursements, which is the 
substance of a funds manage- 
ment report. 


Systems Capability 


Some existing systems ac- 
commodate these features as 
part of their modular data 
base approach. Most do not. 

In providing these features 
for a medium-size or small- 
er firm, these capabilities 
should be part of a long-term 
plan of up to two or three 
years. In the interim, much 
of the information can be 
provided either in summary 
or in detail in a manual or 
semiautomated fashion. 

Priority should be placed 
on providing the liquidity 
data as expeditiously and ac- 
curately as possible, then fol- 
lowing through on the input 
requirements. First, work 
with your bank to receive 
balance and account recon- 
cilement data for your cash 
journals. Second, tie these 
journals and other balance 
sheet items automatically, as 
far as practical, to the general 
ledger. 


Conclusion 


This is indeed the era of 
funds management. The DP 
director must recognize this 
fact and strive continually to 
enhance the company’s sys- 
tems to provide funds flow 
information for investment 
and cash control. To provide 
this information on a timely 
basis, systems are evolving to 
accept and provide electroni- 
cally transmitted funds. The 
focal point of these funds is 
the general ledger and its re- 
lated systems. Consequently, 
the various receipt, invest- 
ment and disbursement sys- 
tems will have to integrate 
not only with the general 
ledger, but also with external 
electronic sources such as the 
automated clearinghouse. 


Bennett Bruce Quillen II is 
vice-president of data process- 
ing at Boatmen’s National Bank 
of St. Louis, St. Louis, Mo. @® 
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HIGH TECH’S NEW COTTAGE INDUSTRY 
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t will save fuel, employ 

the handicapped, expand 

a company’s labor pool, 

reduce the need for office 

space, help working mothers and 
increase productivity. Sound like 
the latest variety of snake oil? It’s 
telecommuting, and its advocates 
‘claim’ all of these benefits and 
more. So far, only a relative hand- 
ful of people are telecommuters, 
but as their number increases prob- 
lems will also crop up. How are te- 
lecommuters managed? How is 
their performance evaluated? What 
type of jobs are suited for telecom- 


By Elizabeth Ferrarini and Gail Farrell 
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muting? What type of people? 

An estimated 15% of the work 
force (or 10 million people) will be 
telecommuters by the 1990s. Man- 
agers will have to grapple with a 
whole new set of issues if telecom- 
muting is to work out well. 

Telecommuting — or homework, 
or flexiplace — is a fairly simple 
concept. Employees work at home, 
performing jobs fomerly done in 
the office, and keep in touch with 
employers via telecommunica- 
tions. The term telecommuter does 
not cover self-employed people. 

Sparked by the microcomputer 
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revolution, telecommuting uses 
small, inexpensive devices that 
easily fit into the home. The device 
may be a terminal with a printer or 
CRT, a word processor or a com- 
puter. It may have features such as 
electronic mail, teleconferencing, 
access to corporate data bases or re- 
mote time-sharing. The principle is 
the same: easy access to informa- 
tion regardless of where the work- 
er or the information is located. 
Some telecommuting pundits be- 
lieve we have already entered the 
age of telecommuting — and that 
most white-collar workers already 
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participate in it. Vincent Giuliano, 
a senior consultant at Arthur D. 
Little, Inc. (ADL) in Cambridge, 
Mass., contends that many of us are 
now what he prefers to call 
“teleworkers.” Giuliano defines 
telework as “using telecommunica- 
tions to expand the time and place 
of the work place. My virtual office 
for this interview includes a fire- 
place in a livingroom in a home in 
Arlington, Mass. Yesterday it in- 
cluded an airport, bar and restau- 
rant. Information workers do about 
$80 billion a year of business out- 
side of the physical office.” 





Control Data 
telecommuters 
rated themselves 
between 12% and 
20% more 
productive. 


Regardless of how telecommuting 
is defined, the full-time or even part- 
time teleworker is still a rare bird. 
And exactly how telecommuting 
works seems to vary with the indi- 
vidual. For instance, Tom Conroy, an 
office automation consultant at Con- 
trol Data Corp. (CDC) in Minneapo- 
lis, has worked at home for the past 
year and half, developing a method- 
ology and a program for implement- 
ing office automation projects. 

“I probably spend 20% to 25% of my 
time at my home office,” Conroy 
said, “but my objective is to spend 
about 40% of my time at home. I try 
to set up my work weekso I can be at 
home when I need large blocks of 
uninterrupted time for planning and 
thinking.” 

Conroy has a CDC Plato time-shar- 
ing video display terminal at home 
which allows him to access data bases 
in his office. Although some people 
at CDC have his home telephone 
number, he prefers to use the an- 
swering service to cut down on inter- 
ruptions. He calls the service several 
times a day and tries to answer all 
calls quickly. 

In addition to consulting about 
teleworking, Giuliano is himself a 
teleworker. To illustrate how it 
works, he reviewed a typical week’s 
activity. “Today I am going to send 
by electronic mail the abstract of a 
speech I will give next week. The 
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speech would never make it by regu- 
lar mail. I am also preparing another 
piece that will go out via electronic 
mail to an organization on the West 
Coast. Then I will finish writing a 
lengthy report here at home. I may 
go to the office to do final editing on 
a CRT terminal, and the final report 
will be printed out on the word pro- 
cessor in our San Francisco office.” 

Most of the time, Giuliano commu- 
nicates with his secretary via tele- 
phone or electronic mail. If he has 
written something, he will call in 
and ask her to edit it or to reformat it 
and print it out. If he is writing a re- 
port, the final printing on ADL let- 
terhead and mailing must be cone in 
his Cambridge office. 

Telecommuting is not the exclusive 
province of the manager or consul- 
tant, however. Both the Continental 
Illinois Bank in Chicago and Inves- 
tors Diversified Services, Inc. (IDS) 
in Minneapolis are experimenting 
with telecommuting for word pro- 
cessor operators. Mary G. McArthur, 
operations officer at Continental, 
said the bank started a pilot program 
in 1978 with two people at home. A 
year and a half later, two more peo- 
ple were added. A Dictaphone cen- 
tral dictation system sends dictation 
to a recording unit at the operator's 
home. The operator types and edits 
the dictation at a Wang Laboratories, 
Inc. word processor that interfaces to 
the bank’s electronic mail system. All 
four operators are mothers with 
young children at home. 

IDS started a similar program in 
June of 1981. The company now has 
three operators at home, all of them 
mothers with young children, ac- 
cording to office automation analyst 
Susan Maahs. These women average 
four hours of work daily and are 
scheduled for definite hours. Tele- 
commuting has proven so successful 
on this limited scale that IDS is now 
looking at telecommuting for execu- 
tives. 

Although most companies have 
only a small number of telecom- 
muters, Batterymarch Financial Man- 
agement Co., a stock brokerage in 
Boston, has installed terminals in the 
homes of all 30 of its employees, both 
professional and secretarial. All ter- 
minals access the company’s two 
Prime Computer, Inc. 750 computers. 
Although all employees use the of- 
fice, their home terminals let them 
work in the evening and on week- 
ends during bad weather. Vice-Presi- 
dent Lynn Johnson mentioned that 
much of the company’s processing is 
done overnight. Telecommuting 
makes it convenient for employees to 
monitor processing without coming 
into the office. 

Most telecommuters are enthusias- 
tic about the experience. “If you hap- 
pen to be involved in a heavy com- 
puter project, then it is. more 
convenient to work at home,” John- 
son said. It has been good for em- 
ployee morale; frustrations are less- 
ened if people can have access to 
their work when the weather is bad, 
they are ill, or they forgot something 
at the office, she notéd. 

Maahs reported that IDS’ part-time 
word processor operators “love 
working at home, and want the pro- 
gram to keep going. From an eco- 
nomic standpoint, it is good both for 
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them and for us. We pay them slight- 
ly less than our regular word pro- 
cessing operators, but they don’t 
have to pay for transportation, cloth- 
ing and babysitting. Because of these 
factors, we feel we can pay them a 
lower wage and they are probably 
still coming out ahead.” 

Word processor operators at Conti- 
nental Illinois Bank also love work- 
ing at home, according to McArthur. 
But she noted that “the women who 
are working at home have a specific 
reason for being there — their chil- 
dren — and that helps keep their 
perspective together.” 


Fewer Interruptions 


Rick Richardson, a partner in a Big 
Eight CPA firm, said he finds the 20 
days a month he spends telecommut- 
ing to be very productive. “I have far 
fewer interruptions at home. Particu- 
larly when I’m writing, I can have 
absolute concentration with no inter- 
ruptions. That is impossible to obtain 
at the office. When I’m at home I can 
have my secretary take all calls and 
I'll return them the next day.” 

Others like telecommuting because 
of the convenience. Phelps Gates, a 
programmer for Scientific Timeshar- 
ing Corp. in Washington, D.C., lives 
in North Carolina and goes to the of- 
fice only about once a month. “I 
don’t want to move to Washington,” 
he stated. “I don’t have to hunt for a 
parking space, and I can get a lot 
more work done at home because 
people are not dropping in every 
now and then.” 

Control Data, one of the first com- 
panies to study telecommuting, has 
found it provides a number of corpo- 
rate and social benefits. Their first 
program, started in 1978, was de- 
signed to train handicapped people 
to work at home as programmers. 
CDC spokeswoman Pat McKinnie 
said telecommuting can “reduce the 
high costs of maintaining disabled 
employees on medical leave. Every- 
one benefits. The disabled employ- 
ees, because they feel useful and are 
intellectually stimulated; their fam- 
ilies, because they witness mental 
and emotional improvements; and 
the company, because it has tapped a 
previously ignored human _ re- 
source.” 


Energy Savings 


Other benefits noted by CDC in- 
clude energy savings because the 
telecommuter does not drive to work 
and because the need for extra office 
space is cut, as are heating and cool- 
ing costs. Productivity improves not 
only because less time is spent on 
transportation and more on working, 
but also because many find working 
at home desirable and are more moti- 
vated. CDC telecommuters rated 
themselves as. between 12% and 20% 
more productive than previously. 

Telecommuting is not without its 
problems. Most manufacturing and 
service jobs require the employee to 
be on the spot where the product is 
made or the service rendered. Many 
jobs that require interaction with 
others are also unsuited for telecom- 
muting. 

Ray Pyles is one who found his job 
as analyst at the Rand Corp. in Cali- 
fornia was not suited to telecommut- 
ing. “There are times when it is very 
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useful to be away from the office, but 
that tends to be when I am trying to 
write something or consolidate a lot 
of information I already have,’ he 
said. When he is gathering informa- 
tion and testing and synthesizing his 
ideas, however, he said he finds he 
needs to talk to co-workers and other 
people who are familiar with the 
area. “I can’t do that without some 
face-to-face consultation.” 

Business psychologist Harry Levin- 
son, head of the Levinson Institute in 
Belmont, Mass., agreed with Pyles. 
“The essence of organizational inter- 
change is thought, and the essence of 
thought is critical analysis. That can’t 
be done by computer because the un- 
derlying assumptions are necessary 
before any kind of model is con- 
structed. Once the model is con- 
structed, you can just let it run. But 
the critical issue is the thinking and 
thinking is still going to involve a 
good deal of interchange among peo- 
ple. There is no way to run an orga- 
nization mechanistically.” 

Another set of problems revolves 
around the solitary nature of tele- 
commuting. It may be the perfect 
working arrangement for a hermit, 
but most people do need some hu- 
man contact. Those who spend little 
or no time at their offices must learn 
how to deal with this issue. “I feel 
isolated,” Gates said. “Sometimes 
days will go by and I won't see any- 
one. I miss the peer relationship and 
people in general.” 

The informal teaching that goes on 
in an office environment is also lost 
in telecommuting. “Junior staff get a 
certain amount of education when 
they work together with senior peo- 
ple,” said Richard Raas of Anistics in 
Palo Alto, Calif. “That part of an of- 
fice environment is pretty much in- 
valuable.” 

There is some.debate over whether 
certain types of personalities will be 
more successful as telecommuters. 
“People who can initiate and struc- 
ture their own work may not need an 
office to go to,” Levinson said, “but a 
lot of people can’t do that. Some peo- 
ple need structure [and] other re- 
sources that an office provides.” 

Pyles claimed at least some of this is 
a matter of discipline. “There are 
times when I work at home that I am 
not able to concentrate, but that is 
because I am not able to concentrate, 
not because my wife is there.” 

Although telecommuting removes 
one from daily interaction with oth- 
ers in the work place, according to 
Giuliano it can actually enhance au- 
man interaction. “Teleworking in- 
volves more intensive and meaning- 
ful interactions because they are 
more concerned with those things 
that really require human interac- 
tion. Today, people spend millions of 
hours out of the. office meeting in 
bars and restaurants, but interacting 
in the human dimension. The places 
where I spend the most intense time 
with my boss is when we are in At- 
lanta at a conference, or meeting 
with a client in Los Angeles..With 
technology handling routine mat- 
ters, we can be more flexible in our 
human interactions.” 

At Continental Illinois Bank, the 
operators have established a tele- 
phone network. “If I call one opera- 
tor with a special directive, by the 


time I call the third she will already 
know about it. As one woman put it, 
they have a comrade when they want 
one, but not when they don’t,” Mc- 
Arthur said. 

Regardless of the type of work the 
telecommuter does, management is 
faced with new issues. How do you 
evaluate the performance of some- 
one who is not in the office? How 
can you manage people you don’t 
even see? James Connell, director of 
the Office Technology Research 
Group at Office Research Technol- 
ogy in Pasadena, Calif., distin- 
guished two types of management. 
“Some managers feel that an em- 
ployee has to be checked all the time 
or the employee will goof off. The 
other attitude is that a valuable em- 
ployee will want to do a good job and 
doesn’t need to have an overseer. 
This second philosophy has to be de- 
veloped if telecommuting is to 
work.” 

Conroy, who supervises other tele- 
commuters at CDC in a matrix orga- 
nization, said he has no problem su- 
pervising people from a distance. 
“People have a task to do. Iam not so 
interested in how they do it as I am 
in their output. 

“The manager's job, as it always has 
been, is to orchestrate, but on a much 
more cooperative basis. The manager 
of the future becomes more of a fa- 
cilitator than a manager.” He singled 
out trust as perhaps the most impor- 
tant quality for a manager of tele- 
commuters. 

Maahs said IDS measures the pro- 
ductivity of its word processor opera- 
tors by keeping log sheets. “We 
know if they are working by how 
much they send back. We cannot tell 
how hard they are working or 
whether they are being totally hon- 
est about their hours. We are taking 
their hours on faith.” 

At Continental Illinois Bank, sala- 
ries are based on production stan- 
dards of a certain number of lines per 
day, giving those who do extra work 
a chance for higher pay. On the other 
hand, employees at Batterymarch do 
not get paid extra for extra hours, 
even though many of them put in 
time on nights and weekends. “If 
you pay people well, they are willing 
to do whatever is required to get the 
job done,” Johnson said. 


Time in Office 


Anistics evaluates its employees on 
the basis of performanee, but re- 
quires that they be in the office part 
of the time to communicate effective- 
ly with their managers. 

“Managers keep time sheets and 
sets of project codes, as law firms do. 
Program developers keep track. of 
their time on individual projects. 
This gives us the ability to measure 
the amount of time that an analyst or 
programmer will spend on a project. 
We try. to establish overall tasks and 
approximately how long they will 
take to be done over the period of a 
year. We try to measure whether or 
not the objectives are met within the 
time period. You weigh your expec- 
tations against the time sheet, and 
that gives you a method of evaluat- 
ing employees. 

“It is not a matter of whether or not 
employees are always at their desks, 
or on time or friendly to everyone. 
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This comes a little bit closer to an ob- 
jective means of evaluating perfor- 
mance,” Raas noted. 

The legal implications of telecom- 
muting are still unclear. In October, 
the Reagan administration partially 
lifted a 40-year ban on industrial 
work in the home, a move opposed 
by the AFL-CIO because it could lead 
to exploitation of wages, hours and 
working conditions. These issues 
may arise in telecommuting; as noted 
earlier, some companies already pay 
telecommuters less than office work- 
ers performing the same tasks. 
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may be perfect 
for a hermit, but 
most people do 
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As The Philadephia Bulletin was printing its final edition not too long 
. ago, a company.called Newsnet, a wholly owned subsidiary of Inde- 
’ ; pendent Publications, Inc., ‘was putting the finishing touches on a 


leading-edge venture intovelectronic newsletter publishing. 


Independent Publications is the same parent corporation that had 
the good sense to unload The Bulletin to Karl Eller and Charter Com- 
munications in 1980, while there was still a market for ailing after- 


noon dailies. Instead of throwing good money after bad in Philadel- 


phia, Independent, headquartered in nearby Bryn Mawr, Pa., decided 
to carve out an electronic niche in the newsletter community. 
So far, more than one hundred newsletters have signed up for News- 


net, with a full-scale launch — and-concomitant publicity blitz in 


business publications — already under way. With an eye toward the 
s existing marketplace, Newsnet has targeted several choice sectors — 
telecommunications, investment, energy, government, aerospace, ad- 
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There are at least three reasons to be excited about view- 
data. 

First, it can bring information systems to the masses. All 
manner of people who would not have touched a conven- 
tional computer terminal or owned a hobby computer 
find themselves seduced by viewdata. It has a fascinating 
appeal. When they first discover that they can use it cor- 
rectly, people tend to want to continue to play with it un- 
til the novelty wears off. They have overcome the psy- 
chological barrier of using a computer system. 

The terminals, with mass production, should become 
cheap enough for most homes, like TV games. The com- 
puter terminal, instead of being something expensive 
and difficult to use, becomes cheap, appealing and child’s 
play to use. Some of the people attracted to viewdata in 

(Continued on Page 71) 
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(Continued from Page 66) 
vertising, and education. To 
even attempt such a service 
in this dangerous new world 
of unkept promises, News- 
net had to address the classic 
chicken-and-egg _ problem: 
how to get the right kind of 
terminal into the hands of 
Newsnet subscribers. 

Fortunately Gary G. Reibsa- 
men, then editor-in-chief of 
new projects for McGraw- 
Hill’s Newsletter Publishing 
Center, had been busily 
hatching his own solutions. 
Newsnet’s president, John 
Buhsmer, recruited him as 
vice-president and general 
manager for Independent's 
new cause, and Reibsamen 
chose a small terminal called 
Scanset, made by Matra S.A. 
It rents to Newsnet subscrib- 
ers for just $35 a month. 

Scanset is a compact 80-col- 
umn black-and-white termi- 
nal with enough user-friend- 
liness to render obsolete any 
future references to the poul- 
try world. Log-on is fully- 
automated because of a built- 
in auto-dialer, activated by 
pressing a single button. The 
Newsnet data base — with 
technical support supplied 
by Dialcom of Silver Spring, 
Md. — is accessed by placing 
a local phone call to the clos- 
est Telenet or Tymnet node. 

Handling Newsnet’s traffic 
is a Prime Computer, Inc. 750 
computer at the Dialcom fa- 
cility in Maryland. Basic soft- 
ware for the service has been 
leased from Dialcom also, 
but Cibar, a New York-based 
software house, will be en- 
hancing the Dialcom soft- 
ware and writing original 
programs for Newsnet’s 
many novel wrinkles. 


Basic Functions 


Once into the newsletter 
data base, the basic Newsnet 
functions are Read, Scan and 
Search, accomplished with 
three of six dedicated func- 
tion keys. Subscribers are 
billed only when they read 
(not for being on line). Scan 
commands provide the first 
24 characters of a particular 
item and Searches can ac- 
commodate Boolean strings 
and multiple terms such as 
“and,” “or” and “not.” 

But these are only the basics 
behind Buhsmer and Reibsa- 
men’s electronic schemes. 
The Scanset can also support 
a printer, and Newsnet sup- 
plies Newsflash, an electron- 
ic news clipping service that 
searches the entire data base 
automatically, which costs 
subscribers $5 per month per 
key word searched. This ca- 
pability, coupled with other 
Newsnet innovations, cre- 
ates a whole new ball game 
for publishers traditionally 
tied to perishable print. 

In effect, the combination 
of an automatic hard-copy 
printer and Newsflash cre- 


Computerworld / Extra! 
Page 68 


ates a customized, real-time 
wire service for the user at a 
cost of $60 per hour. As soon 
as a newsletter is updated 
and a keyword activated, the 
Newsflash prints out in 
hard-copy form. Such a ser- 
vice will create competition 
among Newsnet publishers 
for hot buttons. 

“If your competitors don’t 
get there first, you can be 
sure that somebody else will. 
Any entrepreneur with some 
knowledge of the electronic 
possibilities and a minimal 
understanding of your mar- 
ketplace could upstage you 
overnight,” Newsnet has 


told newsletter publishers. 
Newsletter publishers are 
beating a path to Newsnet’s 
door. Everything from 
“Communications Daily” to 
“Caribbean Regional Re- 
port” will be up on Newsnet. 
Nor will newsletter publish- 
ers be tied only to the 
keyword search and News- 
flash capability of the ser- 
vice. With Dialcom’s sup- 
port, Newsnet will provide 
point-to-point and point-to- 
multipoint electronic mes- 
saging capability. Special 
“Bulletins” independent of 
the electronic edition, are 
also possible, and plans for a 


relational data base are in the 
final stages. 

“We believe this service to 
be the most versatile infor- 
mation product ever to be of- 
fered to the communications 
industry. It provides a new 
‘information advantage’ to 
decision makers in every fac- 
et of communications, from 
telephones, to data commu- 
nications, to TV, to cable,” 
said Albert Warren, editor 
and publisher of “Communi- 
cations Daily.” 

To produce such a novel 
product, Newsnet has relied 
heavily on  Reibsamen’s 
McGraw-Hill experience and 


marketing expertise. ““News- 
letter publishers aren’t quite 
sure what they’re up against, 
but they are beginning to re- 
alize they had better do 
something. I think you'll 
find them better postitioned 
than either newspapers or 
magazines,” he said. 

This “extremely loose-knit 
and heterogenous industry,” 
as Reibsamen calls it, ac- 
counts for collective circula- 
tion revenue of between 
$500 million and $1 billion, 
with a readership base of ap- 
proximately 10 million. 
Their print product is vola- 
tile, expensive and special- 


Distributed 
Data Processing... 


Paradyne’s communication network 
(PIXNET) enhances the Distributed 
Data Processing capability of RE- 
SPONSE by making all peripherials 
and terminals appear as locally 
attached devices to any processor in 
the network. 

PIXNET provides your remote ter- 
minal operator with application and 
CPU switching. A terminal on RE- 
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This greatly reduces the overhead nor- 
mally associated with transaction 
processing, providing improved re- 
sponse time and increased throughput. 
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RESPONSE’s Network Interactive 
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mass transmission of data files over 
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ized. Overhead is generally 
low — although an estimat- 
ed two-thirds of all for-profit 
newsletters are produced by 
publishing companies with 
more than one newsletter. 
The entire industry thrives 
on spin-off operations — 
such as seminars, books and 
consulting services — and 
spin-offs will become the es- 
sence of competition among 
publishers up on Newsnet. 

Furthermore, according to 
Reibsamen, “Successful 
newsletter starts have consis- 
tently doubled every decade 
since 1900.” 

However, on the undeni- 



















INTERACTIVE DEBUG ... monitors 
and controls the execution of a COBOL 
ogram and enables the programmer 
to detect and trace program errors. 
MANAGEMENT ... provides 
the system capabilities to create, store 
and retrieve files in an efficient manner 
supporting disk, tape, terminal, printer 
and ces Security is assured at 


ably negative side, newslet- 
ters are notoriously under- 
capitalized and lack the 
financial wherewithal to 
jump into electronic publish- 
ing. Few are automated. 
Without a machine-readable 
product, newsletter publish- 
ers are faced with yet anoth- 
er chicken-and-egg conun- 
drum. 

Newsnet claims to over- 
come those problems. There 
is no up-front cost. Not only 
is there no charge, but the 
publisher is actually paid for 
joining Newsnet. Reibsamen 
called the royalty package, 
ranging from 37% to 48%, 
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DBMS ... Data Base Management 
System, with Query/ Report Writer, 
Menu Processor and Transaction 
Processor, provides security at the 
functional and data element levels. 
Data element specifications, trans- 
action and. report formats are inter- 
actively defined by the end user. 

RESPONSE ... can be introduced 
into remote environments without the 


“an offer they can’t refuse.” 

If a publisher is without 
word processing capability, 
Newsnet will keyboard the 
print product into the data 
base and deduct the cost 
from the publisher's royal- 
ties. 

But entrance to the world of 
Newsnet also means a mea- 
sure of anonymity. Newslet- 
ters are listed by industry 
sector and assigned a code: 
TE01/B/D/Y represents 
“Communications Daily” in 
the pilot phase. The “TE” 
stands for telecommunica- 
tions; the “01,” for the news- 
letter’s ID number; the “B” 


verification and storage of data 
through interactive terminals. 

WORD PROCESSING... an easy to 
use system totally integrated into the 
network, allows the transfer of docu- 
ments throughout the network. RE- 
SPONSE WORD PROCESSING uses an 
intelligent, multi-functional terminal. In 
the word processing mode the editing 
software is down-loaded into the ter- 
minal so processing is much faster than 
with most conventional systems. The 
same terminal can be used for other 
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and Service 


Japan and Canada. 


person- or Call: 


sys- 


location suitable to the needs of your 


Prompt service assures our Custom- 
ers receive the outstar “og perform- 
ance that Paradyne products are de- 
signed to produce. Our fast network 
installation is a big cost advantage 
compared to other systems which may 
take months to get running. 


World Wide Sales 


Understanding that data com- 
munications means going where the 
data needs are, Paradyne products are 
marketed and serviced by our own 
personnel in the United States as well 
as the United Kingdom, West Germany, 


We're PARADYNE...THE Data Com- 
munications Company of the 80's. If 
you would like to know more about 
our products, write on your letterhead 


PARADYNE, Box 1347, 8550 Ulmerton 
Road, Largo, Florida 
: )0, Telex 849943 





constitutes a $24 hourly 
charge for validated sub- 
scribers; “D” represents a $48 
charge for nonvalidated 
readers (the letters represent 
$12 increments); and the “Y” 
(or an “N”) denotes whether 
a particular newsletter will 


allow headlines to be 
scanned by nonvalidated 
subscribers. 


Even more challenging to 
the publisher, secure in his 
monthly printed product, is 
an asterisk, indicating there 
is new information since the 
user last read. No asterisk 
means no update — thus no 
reason to read. Tough on the 




























































































































































































































publisher, but quite fair to 
the user. The upshot of 
Newsnet’s menu is a chal- 
lenging electronic faceless- 
ness for publishers. Those 
newsletters willing to make 
the painful transition from 
paper and ink to electronic 
media are likely to survive 
and prosper. Newsnet’s in- 
novations — immediate ac- 
cess to subscribers through 
electronic mail, Newsflash’s 
automatic clipping and wire 
service, the option of hard 
copy and the bulletin and 
(eventually) relational data 
base capability bring forth 
the full promise and purpose 
for which newsletters were 
created. 


Publisher Migration 


Will newsletter publishers 
rise to the new opportunities 
offered by Newsnet? “That's 
up to them,” Reibsamen said. 

So far, the record for print 
publishers migrating toward 
the electronic medium has 
been disappointing. Most of 
the newspapers up on Com- 
puserve, for example, have 
been content to merely inter- 
face their standard print 
product with the on-line de- 
livery vehicle. With a few ex- 
ceptions, the result for the 11 
Compuserve newspapers has 
constituted a lesson in how 
not to approach electronic 
publishing. At this stage in 
the evolution of on-line data 
bases, it is not sufficient sim- 
ply to display the print prod- 
uct on a cathode-ray tube 

Newsnet, on the other 
hand, is convinced they have 
tapped into an innovative 


portion of the publishing 
world. In the trial phase, 
more than 40 subscribers 


have been accessing the data 
base at. least once daily, and 
many use it even more fre- 
quently. In Buhsmer’s words, 
there has been “very little 
negativism” from the news- 
letter publishers. 

The positive momentum 
generated by Newsnet could 
not prevent a tinge of sad- 
when The Philadephia 
Bulletin stopped presses after 
134 years. Colleagues in Bryn 
Mawr felt helpless as they 
watched old compatriots 
forced out of work. 

But the future belongs to 
the innovators, and Indepen- 
dent Publications is moving 
quickly while other commu- 
nications conglomerates 
twiddle their corporate 
thumbs. Given the complex- 
ity of most on-line data 
bases, Buhsmer and Reibsa- 
men may one day be able to 
say, “In the on-line world, 
nearly everyone reads News- 
net.” It’s all a long way from 
Philadelphia. 


ness 





Michael Conniff is manager of 
the Videotex Planning Service 
and Database Development at 
Link Resources in New York. @ 
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The long- 

term goal is 
to provide 
Videodial 
software 

and hardware. 


Metropolitan Life Insur- 
ance Co. is on the verge of 
becoming the first major in- 
surance house in the U.S. to 
utilize videotex technology. 
It is just concluding a six- 
month test in-house of Vi- 
deodial videotex technology 
that has reached an estimat- 
ed 100 managers and compa- 
ny officers. 

Both black-and-white and 
color terminals have been 
used to display two vendor 
types of prototype applica- 
tions. One is the manage- 


Would you like a superior STATISTICAL 
MULTIPLEXER that allows you to: control your own 
data network, reconfigure it at will, have user controlled 
switching, have your traffic automatically rerouted if a 
telephone line fails, save money on modems and 


telephone lines, use 
port contention, experience 
error-free communication and 


@RIXON Inc., 1981 


Bee LO Ase 
GOOD ENOUGH 


Videotex Goes to Work 


ment information-type ser- 
vice typically put together 
for private system demos. 
The second prototype is for 
sales representatives in the 
field with a portable termi- 
nal. 

Videodial is a _ whol- 
ly owned subsidiary of the 
French systems house, Tele- 
systemes. 

Telesystemes has been in- 
strumental in setting up vi- 
deotex-format service bu- 
reaus on the Continent 
(Videotel and Eurodial) as 


well as developing intelli- 
gent concentrators for X.25 
and switched telecommuni- 
cations lines. 

Bureau service for customer 
experimentation and devel- 
opment will be operated by 
Videodial using the DTSS 
Honeywell, Inc. DPS com- 
puter. Videodial personnel, 
all recruited in the U.S. and 
trained in France on the 
Telesystemes software, will 
provide training and soft- 
ware support. 

What Videodial brings to 


a remote statistical multiplexer test center that 
diagnoses your network problem free? If you would like 
to do this and more, call Ben Young at RIXON INC. 
today at (301) 622-2121 extension 471. System 
demonstrations and factory tours are conducted 
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weekly. Schedule yours 
now. The DCX line of Statistical 
Multiplexers is sold and 
serviced worldwide. 


2120 Industrial Pky., Silver Spring, Md, 20904 
01-622-2121 STW MODS 007 © TLX 896947 


the arrangement that has 
been missing from previous 
approaches is its TS’X intelli- 
gent concentrator. It can ac- 
commodate the _ standard 
French videotex equipment 
carrying the 1,200/75 bit/sec 
inboard modems. TS’X can 
also interface to  packet- 
switched networks demand- 
ing 1,200/1,200 bit/sec com- 
munications. 

The long-term goal is to 
have customers bring the Vi- 
deodial software and com- 
munications hardware into 
their companies. While 
front-end minicomputer- 
based configurations are pos- 
sible, Videodial’s designers 
feel that for optimal use of 
the systems features, a main- 
frame approach is necessary. 


System Features 


Features include the ability 
to provide “execution pro- 
grams” in Videodial’s words, 
or to work with existing cus- 
tomer applications programs 
through videotex terminals 
in conventional data process- 
ing nomenclature. 

If a customer wants special 
types of graphics presenta- 
tions for volatile data instead 
of numbers and text, this can 
be accomplished in real-time 
interactive fashion. Another 
impressive feature is the 
ability to edit on screen from 
a user terminal on a charac- 
ter-by-character basis with- 
out creating a _ substitute 
page. 

Whether Videodial can suc- 
ceed where others did not, 
and whether U.S. corpora- 
tions are willing even to con- 
sider the concept of in-house 
private systems will be a ma- 
jor question for 1982. Right 
now, Videodial is based in a 
New York office at Colum- 
bus Circle which also houses 
a Matra S.A. representative. 

While Videodial’s formal 
position is that it is not a ter- 
minal supplier and will only 
coordinate the selection of 
terminal equipment to work 
with its system, insiders de- 
tect signs that Matra has a fa- 
vored status. Since the an- 
nouncement that the first 
interactive Antiope service 
for the public (First Bank 
Systems in Minnesota) will 
go with TRT, the ability of 
Tymshare to supply Matra 
products to the U.S. market is 
still unproven. 


This story was excerpted from 
the Viewdata/Videotex Re- 
port, © 1981 Link Resource 
Corp., New York, N.Y. Link Re- 
sources is a firm specializing in a 
variety of video-related technol- 
ogies and services and provides 
information through newsletters 
and their Continuous Informa- 
tion Services.t & 
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homes will find it useful in their 
business. 

A conventional forecast for the 
number of computer terminals in a 
technically advanced country . by 
1985, at the timerof writing, is about 
2% of the population (for instance, 
4.5 million conventional terminals in 
the U.S.). If viewdata sells like TV 
games or CB radio, the number of 
terminals could be 10% of the popu- 
lation. Eventually there may be as 
many terminals as telephones. View- 
data sets may, for example, replace 
telephone directories. It would be 
cheaper to give subscribers free 
viewdata equipment than to distrib- 
ute telephone directories each year if 
the viewdata equipment could be 
mass produced for the cost of TV 
games. 

The second reason to be enthusias- 
tic is that the viewdata dialogue is so 
appealing. Most computer terminal 
dialogues have been appropriate for 
computer enthusiasts to use, but. not 
for the average citizen. Computer 
programmers tend to create dialogs 
that are more appropriate for other 
computer programmers. Now we 
have the editors of glossy magazines 
creating terminal dialogues. They 
pay a great deal of attention to mak- 
ing the screen as attractive and easy 
to use as possible. They use the 
graphics characters and colors to the 
best effect. When the public becomes 
used to viewdata, there will be more 
pressure on programmers to create 
dialogues which are attractive and 
psychologically effective. 

Third, viewdata, along with other 
information utilities, is the begin- 
ning of a chain reaction. The data 
networks will spread until they in- 
terconnect most towns in the indus- 
trial world. The information banks 
will grow furiously with different 
organizations everywhere creating 
different types of dataand programs. 
The vast libraries of data and: pro- 
grams will be accessible from home 
and office. 

The information society will bring 
the capabilities of computers-to ev- 
eryone. Children not yet at school to- 
day play with the viewdata sets. 
They will grow up with computing, 
do their homework with it, learn of 
the vast sources of information at 
their call. When they learn algebra, 
they will learn that machines solve 
equations. When they learn calculus, 
they will learn that machines inte- 
grate and differentiate. When they 
learn engineering, their homework 
for one night might be to design a 
suspension bridge or space station 
with the machines doing the work. 

Creative people will use their 
screens to help them invent, write 
poetry, comprehend, explore, create 
new companies, plan their leisure. 
The information society can abolish 
most drudgery, leaving people free 
to think, challenging them to create. 

The population of the world will 
double again in the next 40 years. An 
increasing part of it will grow up 
with access to the information fabric. 
There will be more creation of music, 
more invention, more literature. A 
higher proportion will work on cre- 
ating films, television, automated 
training and add to the vast electron- 
ic warehouses of information and en- 
tertainment. Forty years from now, 


this turbulent planet may have a 
hundred times as much creativity as 
it does today. 

Viewdata has a vast number of ap- 
plications. To ask how it will be used 
is almost like asking Gutenberg how 
printing would be used..He would. 
have said printing had several possi- 
ble applications, but would have 
been unable to think of most of those 
that eventually developed. 

One of the most attractive features 
of viewdata is its potential appeal to 
the entrepreneur. You do not have to 
be a giant organization to be an in- 
formation_provider. Some of the in- 
formation providers: are one-person: 
operations. Computer hobbyists or 
individual entrepreneurs can, in 
principle, put data or programs into 
the viewdata files. Each time viewers 
use the data the information provid- 
er will be paid a small royalty. Un- 
like many forms of publishing, the 
private individual:ought to be able to 
participate. 

There were certain pubs-in London 
where, during the Prestel market tri- 
al, a major topic of conversation was 
“How could we make a fortune from 
viewdata?” The proposed answers 
were not always the most socially de- 
sirable. They included gambling 
schemes, bingo, one-armed bandits, 
income tax minimization, the joke of 
the day, interactive computer dating: 
and backing horses after seeing them 
on television before a race. 

Hundreds of topics are now avail- 
able on Prestel and the list is rapidly 
growing. Most come from large in- 
formation providers, although a few 
small or one-person information pro- 
viders exist. Viewdata will attract the 
small entrepreneur only when it has 
a large number of subscribers. Its ap- 
peal to the hobbyist could be consid- 
erable. 

About 200,000 pages were allocated 
to the applications. Any one infor- 
mation provider was restricted to 
10,000 pages in order to preserve va- 
riety on the initial system. This was 
an artificial restriction and.many ap- 
plications needed far more pages if 
they were to be-complete. 

Many of the data bases were experi- 
mental rather than complete. For ex- 
ample, one could search for a house; 
but only in certain.towns and only in 
certain price brackets. To handle the 
application completely, hundreds of 
millions of pages would probably be 
needed. This raises questions about 
the size and growth rate of viewdata 
systems. 

Both residential and business users 
have expressed great annoyance 
about the incompleteness of the data. 
They found it frustrating to start a 
search only to find that what they 
needed was not in the data base. Peo- 
ple resent paying a few pennies fora 
fruitless search. 

The attractiveness of viewdata to 
consumers depends on the diversity 
of data. If it makes a vast range of in- 
formation available in the living 
room, consumers are more likely to 
pay the cost of the service. 


Industries Affected 


Certain industries will be directly 
affected by viewdata. For some, it 
presents an opportunity to expand 
their marketing or create new ser- 
vices. For others, it could represent a 


threat in the long run when view- 
data (or similar) terminals become 
widespread. 

Any industry which provides infor- 
mation or paperwork services to the 
public could be affected, These in- 
clude: 

¢ Newspapers: 

Publishing. 
Employment agencies. 
Travel agencies. 

Real estate agencies. 

¢ Other type of agencies. 

¢ The travel industry. 

¢ Banks. 

¢ Credit and financial institutions. 

¢ Advertising. 

¢ Mail order and other direct sell- 
ing. 

¢ Education. 

¢ Market research. 

e Time-sharing and the data bank 
industry. 

¢ Shops making special offers. 

¢ Mail services. 

¢ Advice bureaus. 

Many firms:of the above types have 
become information providers to the 
existing viewdata services. In addi- 
tion to the above, all firms may be 
concerned as users of viewdata. In 
some cases, they will use public in- 
formation; in some cases, informa- 
tion for closed user groups. Some 
firms have established private in- 
house viewdata facilities for their 
own internal data. 


Business Applications 


The most notable prediction put 
forward by many (but by no means 
all) information providers was that 
the business market for Prestel 
would take off first — indeed, that it 
was ready to take off immediately if 
only terminals and facilities were 
available. 

Business use of Prestel overcomes 
two of the major drawbacks to the 
service, namely cost of use and need 
for special equipment in the home. If 
business users feel that Prestel (or, 
more accuretely, one or a few ser- 
vices available through Prestel) is 
worthwhile, they will use it. Small, 
self-contained applications are likely 
to be of immediate use to certain spe- 
cialized businesses; which might dis- 
regard the rest of the available ser- 
vices. 

On the other hand, business users 
are unlikely to be tolerant of faults, 
delays or other system problems; nor 
are they likely to be willing to line 
up for a port into the system. They 
are likely to consider the use of alter- 
native or competing systems to Pres- 
tel. 


Use For Information Retrieval 


Information retrieval is the first of 
the four categories of viewdata ser- 
vice and the service receiving the 
most attention. Business interest is 
already emerging as a result of view- 
data’s potential for information re- 
trieval, combined with its features of 
relatively low cost and easy use. 
Business faces a rapidly growing 
need for information and particular- 
ly for low-cost terminals available to 
a wider range of nonspecialist busi- 
ness users than now — in places like 
the front office and managers’ and 
secretaries’ desks. 

But already businesses make-use of 
a variety’ of information retrieval 


Business is 
interested in 
viewdata’s 
information 
retrieval potential, 
which is low in 
cost and easy to 
use. 
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Viewdata can 
leave simple 
messages when 
recipients are 
unobtainable by 
telephone. 


aids, primarily printed material, the 
telephone and conventional comput- 
er systems. Compared with these, 
viewdata promises simple low-cost 
access (an advantage over .conven- 
tional computer terminals) to infor- 
mation which is up to date (an ad- 
vantage over print) and which 
should be continually available (an 
advantage over the telephone). But it 
will compare less well in terms of 
cost with printed matter and the tele- 
phone and less well in terms of ca- 
pacity for detail in most cases with 
all three. 

Businesses will find that viewdata 
is not directly comparable with any 
of its existing information retrieval 
services. Rather, viewdata will find a 
place of its own. Applications will 
emerge for which it is well suited, 
where its advantages are valuable 
and its shortcomings are not critical: 

e Access to general business in- 
formation available on public view- 


data services, such as air and train 
timetables, government statistics, ex- 
port information, business news and 
share price information. 

e Access to highly specific busi- 
ness information, where there is_a 
need for a limited measure of securi- 
ty, on a closed user group basis of- 
fered either as part of a public service 
or as a private service. Examples in- 
clude commodity prices, fare prices 
and seat availability for travel agents, 
drug information for doctors and le- 
gal records for lawyers. 

¢ Access to private business infor- 
mation through an in-house view- 
data service where improved securi- 
ty and better economics are 
important. Examples include general 
company information of the sort 
printed in newsletters, appoint- 
ments, job vacancies, sales and pro- 
duction performance, product data 
and current price lists. Also included 
is information specific to particular 
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groups of users in a company, such as 
stock information, detailed specifica- 
tions and financial control data. 


Use for Computation 


Viewdata’s computation service 
will offer business users the possibil- 
ity of computing answers to prob- 
lems through their terminals. Prob- 
lem-solving programs stored at the 
viewdata centers will be able to pro- 
cess parameters entered at the termi- 
nals — such asin an income tax cal- 
culation. 

Conceptually, using viewdata for 
computation is like using a remote 
terminal to access a computer time- 
sharing service bureau. In practice, 
the key difference is that the view- 
data computer will be unable to per- 
form sophisticated computations; to 
do so would require processing pow- 
er and storage which would jeopar- 
dize the economics of information 
retrieval. Time-sharing service bu- 
reaus typically are used for applica- 
tions such as stress analysis, financial 
and econometric modeling, linear 
programming, regression analysis 
and rates of return on investment. 
They are used by R & D departments, 
corporate planning, accounts, data 
processing and operations research. 
Terminal operation is skilled and, 
compared with viewdata, traditional 
time-sharing services are expensive. 

Computation through viewdata 
will find a niche between hand-held 
and desktop calculators and time- 
sharing service bureaus. Applica- 
tions will include payroll, tax and 
accounting routines. Other appli- 
cations will be designed to fit 
with viewdata information retrieval. 
Thus ‘business users might retrieve 
the current rates of exchange and 
commodity prices to perform calcula- 
tions'on investment returns in the 
commodity market. 


Use For Message Services 


Like information retrieval, the busi- 
ness need for person-to-person com- 
munication is growing rapidly — 
both. internally between offices, de- 
partments. and divisions and exter- 
nally between different organiza- 
tions. To help meet this need, a range 
of services is on offer or under devel- 
opment, including telex, teletex (the 
proposed international standard for 
communicating word processors), 
facsimile and telephone services in- 
cluding recording services and voice 
store. and forward. Is there a place 
here for viewdata? 

The answer lies in viewdata’s sim- 
plicity and availability when termi- 
nals are in widespread use. Although 
it offers no text composition aids and 
its communicating speed (at present) 
is relatively low, its message service 
capability will appeal to business us- 
ers — for example, for leaving sim- 
ple messages with one or more recip- 
ients when they are unobtainable on 
the telephone. The messages could 
be preformatted and customized or 
created specially. Typical applica- 
tions will include messages about 
meetings, delays, schedule changes 
and requests for information and ac- 
tion. For example, to contact sales- 
people in the field, a sales director 
could leave messages for them, as 
they were previously instructed to 
check the messages in the system at 
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particular times of the day. Another 
use for the message service will be in 
ordering goods and services from in- 
formation providers — for example, 
hotel and travel reservations. 

A telex network interface would ap- 
peal to businesses without a telex ter- 
minal or where the telex terminal is 
remote from the message originator. 
Although technically feasible (a 
viewdata/telex link has been demon- 
strated with Prestel in Britain and 
also between Britain and Switzer- 
land), the development of such an 
interface is not certain — it will de- 
pend on the policies of the Public 
Telephone and Telegraph companies 
and their perception of the relation- 
ship between viewdata for messages 
and more sophisticated telex and fac- 
simile service developments. 

If a viewdata/telex interface were 
offered, the bridging would be done 
at public service viewdata centers. 
Users of terminals accessing private 
or in-house systems would be able to 
dial their public service viewdata 
center to connect to the telex service. 


Use for Software Distribution 


Software distribution is the fourth 
category of viewdata service. Al- 
though strictly a type of information 
retrieval, the distinction is justified 
because of the difference between 
information, which is comprehensi- 
ble to readers, and software, which is 
comprehensible to computers. 

The purpose of software distributed 
through viewdata is to permit the re- 
mote loading of programs down-line 
from a viewdata center to intelligent 
terminals or small computers able to 
use the programs for local process- 
ing. Software distribution will be 
through public networks as well as 
closed user groups or private opera- 
tions specializing in this application 
area. 

A prerequisite is that the programs 
should be portable and able to run 


other alternative to software distri- 
bution through viewdata is broadcast 
software, which has also already 
been demonstrated. 


Penetration Into Business 


Although it was designed with the 
residential market in mind, view- 
data’s initial penetration will proba- 
bly be in the business marketplace. 
The reasons are clear. The need for 
timely, accurate information is more 
obvious and more urgent and the 
market is less price-sensitive. The 
factors which will encourage view- 
data’s use in the business market- 
place include: 

¢ Its simplicity (no operating in- 
structions, no training) and its use of 
terminals which are convivial, attrac- 
tive and nonthreatening. 

¢ Its low cost. 

¢ The opportunity to access differ- 
ent systems through a single termi- 
nal — public, closed user group and 


private in-house. 

¢ The relative ease with which ser- 
vices can be implemented; not only 
standard terminals, but complete sys- 
tems for in-house operation are now 
becoming available. 

¢ The ability to provide more than 
one type of service on a single sys- 
tem — information retrieval, compu- 
tation, message services and software 
distribution. 

But there will also be factors count- 
ing against it: 

Its limited capabilities. 

e The relative lack of security in- 
herent in a public system. 

¢ The availability of specialized and 
more sophisticated alternatives. 

Despite these obstacles, the benefits 
of viewdata will justify its adoption 
by a number of different businesses. 
Probably closed user group and pri- 
vate in-house services will penetrate 
at first more rapidly than public ser- 
vices. Compared with public services 
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4th Generation Methodologies are needed NOW! 


® Class lV Data Bases 


® Distributed Systems 


© 4th Generation Networks ¢ Application Generation 


© Office of the Future 


on a range of popular devices. Al- 
though these aims are not easy to 
achieve in practice, versions of Cobol 
and Basic have both been down-line 
loaded by telesoftware. Software 
providers will be able to charge for 
their services in the same way as in- 
formation providers. But because the 
software is designed to be stored, it 
will generally be distributed on a 
rental basis. Software providers can 
arrange to build time lockout logic 
into their programs, ensuring that 
they are disabled (so unimplementa- 
ble) a preset period after their distri- 
bution. 

The main alternative to distributing 
software by viewdata will continue 
to be the physical distribution of re- 
cordings on media such as tape cas- 
sette, floppy disc and plug-in solid- 
state read-only memories. Viewdata 
will offer the advantage of more rap- 
id distribution, which need not be 
more expensive. 

The types of application programs 
likely to prove attractive to recipi- 
ents of viewdata-distributed soft- 
ware will include financial routines 
such as taxation, purchase/sales led- 
ger, payroll and VAT; inventory con- 
trol applications such as stock record- 
ing, stock classification and 
replenishment control; and model- 
ing programs. 

Besides physical distribution, an- 
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All these topics are new at 
the James Martin Seminar 


© Methodologies for appli- 
cation creation 

© User-driven computing 

© Methodologies for strategic 
planning 

© Personal computers design 
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® Event Diagrams 

® Intelligent data base 

© Entity supergroups 

® Stability analysis 

® Automation of data base 


James Martin is described in Computer 
Weekly as “the computer industry’s most 
widely read author and best attended lec- 
turer.” 10,000 attendees worldwide agree. 


James Martin is 
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There will be a 
strong 
convergence 
between viewdata 
terminals and 
personal 
computers. 


there’s o 


they will offer several advantages: 

e Independence. 

¢ Improved security. 

e Superior eccnomics, particularly 
for intensive users. 

¢ The opportunity for custom de- 
velopments, for example, of mes- 
sages services. 

¢ The possibility of providing ac- 
cess to existing data bases — such as 
in-house data bases — not accessible 
through the public network. 

The development of public view- 
data services will provide the impe- 
tus for private and in-house services, 
both from the publicity which will 
surround the public services and 
from the experience and the terminal 
production economics which will be 
gained. The businesses to which 
viewdata will appeal will be both 
large and small. Large businesses 
will use it for retrieving general in- 
formation and for internal staff com- 
munications, where it will. comple- 


ment existing computer services. 
Small businesses will use it, often as 
the only terminal system, for infor- 
mation retrieval and increasingly for 
software retrieval. 


Greater Sophistication 


But following viewdata’s accep- 
tance in the business community, 
there will be a strong and evident 
trend to provide terminals with 
greater capability and sophistication. 
These advances will permit an ex- 
tended range of functions and will 
be achieved at relatively small price 
increases. Viewdata terminals will 
gain alphanumeric keyboards, inter- 
nal processing power and storage for 
off-line operation. They will be able 
to retrieve large numbers of frames 
into local storage for local process- 
ing, manipulation and calculation. 
For example, for a railway timetable 
inquiry, an intelligent viewdata ter- 
minal could provide a direct answer 


If you have CICS 


one thing on this page 


you should be mailing. 


to a question such as the time of the 
first train on Saturday between 
towns A and B. 

There will be a strong convergence. 
between viewdata terminals and per- 
sonal computers. An increasing pro- 
portion of personal computers will 
be fitted with modems to permit 
them to access remote data bases. 

Some viewdata sets will be put in 
public places such as libraries and 
schools. Some such sets will be coin- 
operated; others will be similar to 
regular.business or residential sets. 

Pay terminals will generally be able 
to access the complete public data 
base in a public videotex service. 
They could be positioned in places 
similar to where normal pay phones 
are located. 

They will be able to accept coins or 
tokens and probably credit cards as 
well in countries which make wide 
use of them. To protect against dam- 
age and vandalism, they will be sol- 
idly built like pay phones, probably 
with screens protected by heavy- 
duty glass. Both monochrome and 
color pay terminals will be available. 

Free terminals will be placed pri- 
marily ‘or advertising. They will per- 
mit acces; only to limited parts of a 
puti.c duca base or to private data 
pases established specifically for the 
purpose. They will be found in loca- 
tions like airport waiting rooms, ho- 
tel rooms and department stores. 
Their purpose will be to provide pro- 
motional information about goods 
and services in the area, such as hotel 
locations and rates, flight timetables, 
price lists, special offers and local 
events. In other locations, such as 
schools, universities, employment 
centers and libraries, they will be 
used to provide information such as 
career guidance, educational courses, 
employment opportunities, citizen 
advice and welfare services and 
benefits. 

Who provides the information for 
viewdata systems? 

The. answer to this is one of the 
most appealing aspects of the 
scheme. Anyone can provide it. 
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The information providers on the 
early viewdata systems range from 
giant corporations to one-person or- 
ganizations. Typically, they pay a fee 
to rent space on the viewdata system 
and place information or programs 
there which they think will interest 
the public or businessmen. When- 
ever their pages are accessed by 
viewdata users, the information pro- 
viders are usually paid a small fee — 
one or two cents, for example. The 
cents mount up and they hope to 
i make a profit. If a large number of 
! users access their data, the profit 
I could be huge. On the other hand, if 
| they reserve a large number of 
I frames and these are rarely used, 
I they will suffer a loss. Viewdata has a 
characteristic in common with much 
| 
1 
I 
I 
I 
I 
I 
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the CICS Electronic 
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of the publishing and entertainment 
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you think would make money on 
viewdata? 
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ELECOM- 
MUNICATIONS 
IN A 
LESS REGULATED 
YENVIRONMENT 


Technologically, the future of data communications has never been brighter. Data 
communications manufacturers, the companies that make the multiplexers, data 
concentrators, modems and network control systems used to build and manage com- 
puter communications networks are a part of the information industry — an indus- 
try with enormous potential for growth. 

Developments in components technology — new transmission media, higher and 
higher transmission speeds, more and more complex and varied networking sys- 
tems — are opening up new market areas. 

But the data communications industry has never existed in a vacuum. It is sur- 
rounded by a regulatory atmosphere that has always had a vast influence on its 
structure and direction — and this atmosphere is changing. In this article, I shall 
review briefly the basic regulatory and legislative events that will make the 1980s a 
different market in which to do business and examine the opportunities available to 
independent data communications companies within the new regulatory environ- 
ment. 

In the U.S., the Carterfone decision of 1969, which made it possible for customer- 
owned equipment to be connected to telephone lines, virtually gave independent 
data communications companies a license to go into business. For 12 years, we have 


| By Charles P. Johnson 





Congress 
has been 
trying to 
rewrite the 
1934 Federal 
Communica- 
tions Act. 


had regulation that was un- 
equally applied. For 12 years, 
interconnection has been a 
reality in the U.S.;-now de- 
regulation is becoming a re- 
ality. The Federal Communi- 
cations Commission (FCC), 
in its Second Computer In- 
quiry, the final decision of 
which was handed down on 
April 7, 1980, called for the 
deregulation of all customer- 
premise equipment and a 
whole range of what are 
called “enhanced” services. 
Customer-premises equip- 
ment includes data commu- 
nications equipment. Al- 
though not clearly defined, 


enhanced services are taken 
to mean anything that is not 
basic one-to-one transmis- 
sion. In very simple terms, 
the FCC sees data transmis- 
sion as a pipeline — if you 
get out of the pipe what you 
put into the pipe, that is basic 
communications; anything 
that alters input or output is 
enhanced. 

Under the decision, tele- 
phone companies, including 
AT&T, are permitted to offer 
products and services on a 
deregulated basis. However 
— and this is important — 
AT&T must set up a separate 
subsidiary to market such 


equipment. This “fully sepa- 
rate company” under the 
FCC decision, is purely a 
marketing and distribution 
entity. 

AT&T’s Western Electric 
Co. would be the manufac- 
turing arm for both regulat- 
ed and deregulated areas and 
Bell Laboratories, Inc. would 
do research and develop- 
ment for both. The market- 
ing subsidiary — and this is 
also an important point — is 
prohibited from. owning 
transmission facilities. 

March 1, 1982 was the origi- 
nal deadline for creation of 
this entity, which has been 
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UPGRADE TO 5 LINES IN 10 MINUTES. 


If you need a two-line statistical 
multiplexer, but plan more lines, 
BABYMUX is for you. 


Upgrade Yourself. 


BABYMUxX is user-upgradabie. Start 
out with the 2 lines you need. Later you 
can add a single circuitboard to 
upgrade your BABYMUX to 5 lines. With 
Q circuitdoards you can upgrade 
BABYMUX to 8 lines. You don’t need to 
return the device to the factory for 
modification, or buy a new unit, or start 
out with a multiplexer too big for your 
needs. Not bad for the best mux on 
the market! 


It's Super Fast. 


BABYMUxX is as fast as any multi- 


plexer in its class. Asynchronous lines 
transmit data up to 9,600 bps; synchro- 
nous lines transmit data up to 19,200 
ops. And best of all, those speeds are 
a BABYMUX standard feature. 


See What You Get. 


No competing multiplexer gives you 


more operating information or control 

than BABYMUX. Its front panel displays 
multiplexer status, Ouffer activity, trans- 
mission errors, line selection, and light- 
ed bar graphs that continuously show 

percentage of line utilization. 


Get What You Want. 


And best of all, you don't need to 


open the unit and dig around for those 
hard-to-reach DIP switches. BABYMUX 
allows configuration programming 
through front panel switches. And of 
course the configuration can be pass- 
word protected to prevent unauthor- 
ized alteration. 


BABYMUX Makes A 
Strong Case For Itself. 


Unlike competing multiplexers, 
BABYMUX comes wrapped in a metal 
shell tough enough for stacking, and 
efficient enough to dissipate heat with- 
out using a fan. This means less costly 
maintenance and more reliable opera- 
tion. And by reducing RF interference, 
BABYMUX complies with new Class A 
FCC requirements for EMI/RFI. 


Check It Out. 

BABYMUX is so thoughtfully 
designed it conducts a pre- 
programmed self-diagnosis every time 
it's powered up. Additional user- 
selectable diagnostics allow complete 
checkout, including the connectors. 


Features To Spare. 


Of course BABYMUX offers hand- 


shaking protocols for a complete line 


ON YOUR DESK. 


of terminals, including DEC, Data Gen- 
eral, Hewlett-Packard and Terminet. 
Naturally, data compression and error 
detection and correction are invisible 
to both user and terminal. BABYMUX 
even comes with priority selection, 
giving critical conversational or interac- 
tive terminals rapid access to ports. 
And the BABYMUX modem control 
supports the most sophisticated com- 


puter interfaces. 


So Much For So Little. 

BABYMUX sells for $1,350. And 
each expansion kit is only $475. Why 
not start saving money right now? Call 
Network Products to place your order 


today. 


networ 
products 


Network Products, Inc. 
Research Triangle Park 
North Carolina 27709 


Phone 919-549-8210 


BABYMUX. A Little MUX Goes A Long Way. 


christened “Baby Bell.” On 
Oct. 7, the FCC extended that 
date to Jan. 1, 1983. Bell, 
however, has proceeded as 
though deregulation were al- 
ready a reality and has begun 
a massive restructuring, di- 
viding the company along 
regulated /deregulated lines. 

Baby Bell, it is estimated, 
will, if it is ever allowed to 
be born, have assets of $19 
billion, revenues of $8 bil- 
lion, 130,000 employees and 
a sales force of 15,000. 

The FCC decision requires 
that the independent tele- 
phone companies also offer 
enhanced services and cus- 
tomer premises equipment 
on a deregulated basis. In an- 
ticipation or response to this, 
some independents have es- 
tablished separate  direct- 
selling organizations. Roch- 
ester Telephone’s Rotelcom 
Data is one of the most suc- 
cessful of these. The largest 
independent, General Tele- 
phone, has not yet fully im- 
plemented a new marketing 
organization to address the 
deregulated market. A cus- 
tomer premises equipment 
group has been established 
at headguarters, but a field 
sales force is not yet in place. 


S. 898 


Meanwhile, Congress has 
been trying to rewrite the 
1934 Federal Communica- 
tions Act. The latest attempt 
at this is the Telecommuni- 
cations Competition and De- 
regulation Act of 1981 (S. 
898), whose main sponsor is 
Sen. Robert Packwood [R- 
Ore.], chairman of the Senate 
Commerce Committee. The 
Packwood bill, with some 
significant amendments ini- 
tiated by Sen. Strom Thur- 
mond (D-S.C.), chairman of 
the Judiciary Committee, 
was approved by the Senate 
by a vote of 90 to 4 on Oct. 7. 

The Packwood bill takes de- 
regulation one step further. 
Like the FCC’s Computer In- 
quiry II, it also would dereg- 
ulate customer premises 
equipment and _ enhanced 
services. Unlike the FCC rul- 
ing, the bill requires AT&T 
to set up a “fully separated 
affiliate” to perform not only 
marketing, but also research, 
development and manufac- 
turing functions in support 
of these unregulated activi- 
ties. The Packwood bill does 
not bar the affiliate from 
transmission facility owner- 
ship and further allows it to 
lease such facilities to the 
AT&T operating companies. 

The legislative focus will 
now turn to the lower 
House, where the Telecom- 
munications Subcommittee, 
under the leadership of Rep. 
Tim E. Wirth (D-Colo.) is 
preparing its own version of 
telecommunications legisla- 
tion. Wirth has been particu- 
larly outspoken in his con- 
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cern about deregulating be- 
fore effective competition 
exists in the various sectors 
of the telecommunications 
industry. 

The Department of Justice 
decided to reach an out-of- 
court settlement with AT&T 
on Jan. 8, 1982. Most observ- 
ers feel the Justice Depart- 
ment won its case, since Bell 
must divest itself of its 22 op- 
erating companies in ex- 
change for a “modification of 
final judgment” of the 1956 
Consent Decree forbidding 
AT&T from offering unregu- 
lated communications prod- 
ucts and services. 


The net effect is that AT&T 
is no longer a telephone 
company, but is yet another 
firm with interests in a vari- 
ety of communications and 
information services, free to 
compete on the open market. 


This, then is the domestic 
regulatory/legislative _pic- 
ture as it now stands. There 
is no certainty that this is the 
final picture. Congress has 
been considering various 
forms of telecommunications 
legislation since 1976, when 
AT&T was successful in get- 
ting a bill called the Con- 
sumer Communications Re- 
form Act introduced. Present 
legislative proposals have a 
long way to go before they 
become law. The House bill 
is being handled by the Tele- 
communications Subcommit- 
tee. There is no way of pre- 
dicting at this time what the 
final legislation will actually 
look like or even when we 
will see it. 


The FCC decisions under 
Computer Inquiry II are also 
under appeal in the federal 
courts. Several issues have 
been raised, ranging from an 
allegation that the FCC does 
not have the authority to 
make such a decision, to 
claims that the separation 
procedures in the decision 
are not sufficient to ensure 
fair competition in the mar- 
ketplace. With the delay of 
the implementation date 
from March 1, 1982 to Jan. 1, 
1983, the pressure is off the 
courts to make a decision on 
this case, and it is unlikely 
that any rulings will be is- 
sued in less than six months 
from now. 


Implications of S. 898 


Given this uncertainty, I 
would like to take the legis- 
lation as it now stands 
(S. 898) and briefly review its 
implications. 

Independent data commu- 
nications manufacturers pre- 
viously sold their equipment 
either directly or through a 
distributor to business sys- 
tems customers. Some manu- 
facturers also sold equip- 
ment to independent 
telephone companies, which 
offered it on a tariffed basis 
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to their customers. 

Now, if new legislation is 
passed unaltered, customer 
premises equipment, includ- 
ing data communications 
equipment, will be deregu- 
lated and can no longer be 
offered by telephone compa- 
nies under tariff. 

Such equipment can then 
be sold (or leased/ rented) di- 
rectly only to the business 
systems user, either by an in- 
dependent data communica- 
tions company as before or 
by two new direct-sale mar- 
ket elements — the fully 
separate affiliate and the 
independent telephone 










































































































































































companies. The data commu- 
nications manufacturers will 
therefore be operating in a 
market with both AT&T and 
the independents as compet- 
itors — or they may well be- 
come their suppliers. 

Another important change 
is that telephone companies 
will no longer be subject to 
geographical territory limita- 
tions for their unregulated 
activities. The independent 
telephone companies can sell 
in Bell’s territory and Bell in 
theirs. 

As mentioned earlier, many 
independent telephone com- 
panies have responded to 


Dear Ma: 


this by establishing direct- 
sale organizations, -even 
though they are not required 
to do so under the provisions 
of the FCC Computer II deci- 
sions or the Packwood bill. 
The less regulated market- 
place of the 1980s will cer- 
tainly be a much different 
place in which to operate. 
The emerging market struc- 
ture, however, still offers 
many exciting opportunities. 
Many of these opportunities 
are products of the already 
existing technological and 
marketing trends in data 


communications. Others will 
actually be fostered by in- 






Present 
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have a very 
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law. 


For Point Of Sale applications, 
Racal-Vadics 2400 bps modems 
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Recently, three of the country’s largest retail 
shoe chains selected Racal-Vadic modems for their 
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so the central computer site (using the VA2440 
modem and VA8I1 dialer) can poll each retail store 
collecting sales, inventory and other data. 

Up to eight VA2440 modems and VA8II auto 
dialers can be mounted in Racal-Vadic’s 7-inch high 
rack chassis. The auto dialer(s) operate either in 
a singleline mode (one modem per dialer) or in 


Racal-Vadic's exclusive Multiline configuration 
where up to 60 modems can be accessed from 


a single RS366 or RS232C computer port. That's 


a tremendous savings in space and hardware. 


When you sum it all up, Ma, Racal-Vadic ety: 
modems are a real“shoe-in" wen Itcomes to Point 










Deregulation 
should help 
encourage a 
large number 
and variety 
of new 
network 
suppliers. 


creased competition. We can 
divide the 1980s marketplace 
into two main areas of op- 
portunity: The network 
equipment market and the 
customer-premises  equip- 
ment market. 

Before we consider these 
two market areas, I think we 
need to step back a pace and 
examine what I believe will 
be several important charac- 
teristics of the 1980s data 
communications market- 
place. 

First, it will continue to bea 
high-growth market, natu- 
rally linked to the growth in 
the information industry. In 


the 1980s, this market should 
grow at the annual rate of 
25%, so that by 1990, data 
communications equipment 
sales should reach approxi- 
mately $5 billion. 

Second, it will be a highly 
cost-driven and economical- 
ly sensitive market. Because 
of the economic pressures of 
inflation and high interest 
rates, the 1980s customer 
will, more than ever before, 
be a cost-conscious customer 
looking for the best buy for 
his money. 

Third, it will also be a mar- 
ket where there is a wide va- 
riety of choice — both in the 
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the perfect combination of 
low price, high performance 
and compact packaging from 
the technological leader 
of the datacomm industry. 
Contact the experts for fast answers 
to your high speed questions. 
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point or point-to-point modem. 


equipment itself and in the 
networking applications 
available. Customers will 
have a choice of many differ- 
ent kinds of networks using 
a wide variety of equipment. 
They will also have a choice 
of many different kinds of 
transmission media; micro- 
wave, satellite, fiber optics 
and digital transmission are 
all possibilities and will all 
be used extensively, and 
sometimes in combination — 
in the data communications 
networks of the 1980s. 
Finally, there is a trend to- 
ward what we can call inte- 
gration, toward the linking 


Lowest price, quick poll Bell 
compatible 4800 bps LSI modem. 


Fastest data rate available — 16,000 bps — 
proven reliability with over two years of on-line operation. 


General DataComm 
Industries, Inc. 
One Kennedy Avenue 
Danbury, CT 06810 
(203) 797-0711- 


General DataComm 
Industries (Canada) Ltd. 
Suite 410 West 
2255 Sheppard Avenue East 


Willowdale, Ontario M2J 4Y3 


(416)498-5100 


General DataComm 
(UK) Ltd. 
Toutley Road 
Wokingham, Berkshire 
RG SQN, England 
{0734)791 444 


U.S. Sales Offices: Atlanta, GA (404)955-0682; Boston, MA (617)229-2740; Chicago, IL 
(312)298-4181; Dailas, TX (214)980-0803; Detroit, MI (313)540-4110; New York, NY (212)423-5080 
San Francisco, CA(415)569-3115; Santa Ana, CA(714)957-0244; Washington, D.C. (301)596-0888 
U.S. Telecomm Sales: Atlanta, GA (404)971-5914; Chicago, IL (312)653-9262; Green Valley, IL 


(309) 352-3400; Santa Ana, CA (714)957-0244; Dallas TX (214)241-5383 


(317)849-7113; Seattle, WA (206)355-4800 


Indianapolis, IN 


together of bigger and big- 
ger communications chains. 

During the past decade, 
data communications net- 
works have increased in size 
and the number of approach- 
es available to fill a given 
networking need has_ in- 
creased. Deregulation did’ 
not bring about this increase, 
but the deregulated environ- 
ment we are about to enter 
will encourage a_ greater 
number and variety of sup- 
pliers to enter the network- 
ing business. 


Equipment Connection 


The area, of course, which 
deregulation has affected di- 
rectly is the connection of 
terminal equipment to the 
lines. Before, a customer 
could obtain lines and equip- 
ment from a single vendor. 
Now all equipment is dereg- 
ulated. In areas served by 
Bell System operating com- 
panies, a customer must con- 
tact at least two vendors to 
provide his necessary lines 
and equipment. 

This will give customers 
more incentive to plan their 
equipment purchases care- 
fully and will lead to more 
effective local and national 
networks. Also, the indepen- 
dent telephone companies, 
which are withdrawing from 
the Bell System as concur- 
ring carriers and which, un- 
der deregulation, no longer 
have franchise restrictions, 
can also join together and 
build their own networks. 

On the other hand, the “do- 
it-yourselfer,” the private 
network builder — deregula- 
tion or not — will continue 
to become an_ increasing 
force in the marketplace. 

There are already many al- 
ternatives to the use of the 
switched network in build- 
ing communications systems 
both on a local and a national 
level. More and more private 
companies are becoming 
aware of the new network- 
ing alternatives. Many of 
them may want to build their 
own networks, especially if 
the cost of using telephone 
lines increases. 

These networks will range 
from short-haul local-area 
networks — wthin an office 
building, for example (Xer- 
ox Corp.’s Ethernet is a prime 
example of this) — to private 
national networks. 

As a local extension of this, 
some larger companies will 
decide to offer the use of 
their large private networks 
to others. 

Shell Oil Co. and Interna- 
tional Harvester Co., for ex- 
ample, have announced 
plans to do just that. Existing 
resale carriers that offer com- 
munications packages to the 
customer are, under the new 
rules, deregulated. This will 
give these carriers new free- 
dom to expand their of- 
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ferings and will encourage 
new resale carriers to enter 
the marketplace. Specialized 
carriers offering unique so- 
lutions to networking prob- 
lems will also be attracted to 
the marketplace. 

The emergence of the 
voice/data PABXs combines 
both voice and data within 
the “office of the future” en- 
vironment. Networks using 
voice/data PABXs are capa- 
ble of acting as the “gate- 
way” to national networks. 

The PABX in these systems 
is used as the office control- 
ler to interface incompatible 
terminal devices. Contend- 
ers in this field currently in- 
clude Datapoint Corp., Ex- 
xon Communications and 
Rolm Corp. 


Customer for ’80s 


In the 1980s, then, a certain 
kind of customer will begin 
to dominate the network 
equipment marketplace. He 
will be a customer who is 
looking for innovative, flexi- 
ble equipment, equipment 
that can be tailored to fit a 
specific communications 
need. 

He will be looking for an 
integrated systems solution 
to that need and will need 
the diagnostic equipment to 
manage and control his net- 
work. The basic building 
block of many of these net- 
works will still, of course, be 
modems and multiplexers. 
The worldwide market for 
multiplexers is expected to 
increase. 

Since 1978, transmission 
rates have been increasing 
and business users have been 
improving their networks by 
substituting medium- and 
high-speed modems for low- 
speed modems. The five-year 
outlook from 1980 to 1985 
shows 300 bit/sec modems 
used in the traditional corpo- 
rate data communications 
environment decelerating in 
growth from $15 million in 
1980 to $11 million in 1985 
— or a decline of 9% com- 
pounded annually. 

The 300 bit/sec modem is 
being displaced by the full- 


The market for 2,400 bit/sec 
modems will grow in dollars 
at a slower rate because it 
does not have the applica- 
tions potential of the 1,200 
bit/sec full-duplex modem 
in two-wire lines. The five- 
year forecast for 1,200 bit/sec 
is expected to grow from $80 
million in 1980 to $160 mil- 
lion in 1985. During the 
same period, 2,400 bit/sec 
modems will grow from $93 
million in 1980 to $236 mil- 
lion in 1985. 

As more business systems 
users begin to expand their 
networks, the trend to even 
higher speeds will continue. 


Also, advances in micro- 
processor technology cou- 
pled with improved network 
diagnostics have eliminated 
the higher error rates that 
plagued high-speed modems 
in the past. 

The highest speed modem 
currently available is 16K 
bit/sec, although 4,800 and 
9,600 bit/sec modems are 
more commonly in use. The 
long-term outlook for 4,800 
and 9,600 bit/sec modems in- 
dicates a five-year compound 
growth rate of 25% between 
1980 and 1985. 

Shipments for 4,800 bit/sec 
modems will grow from $140 


In this typical ISi3M “IBM attach” baseband system 
> ye Series 6600 


peeps roa , one Multiplexer is connected to 
an IBM 3274 Controller's 32 ports 


and another is placed 


near 32 clustered IBM Series 3278/9/87 terminals. Asingle 
length of RG-62U cabie carries data between the two 
multiplexers over a distance of half a mile or more. 


{eee _ben” 


million to $331 million, 
while 9,600 bit/sec modems 
will grow from $157 million 
to $404 million during this 
same time period. 

With the move toward dis- 
tributed processing and lo- 
cal-area networking, a new 
growth opportunity has aris- 
en — local-area distribution 
using baseband modems. A 
local-area network may be 
within an office or other 
business facility or between 
two nearby central offices. 

The range of the local-area 
modem used in this network 
is usually about 10 miles. Its 
speed varies from 300 bit/sec 


Connect as many as 32 terminals 
to a distant IBM 3274 Controller with 
a Single existing baseband cable. 


Until recently, there was just 
one way to connect more than 


one IBM 327X terminal or 


printer to a 3274 Controller: In- 


stall another dedicated cable 


for each new peripheral. 


MUxXes could be used with 
existing cables to feed up t 
eight terminals and/or printers 
at each of three different sites 
The baseband system is 
fully transparent and plug- 


The full- 
duplex 
modem will 
provide fast 
transmission 
without a 
change in 
software or 
hardware. 


Series 6600 “IBM attach 

tem. Who knows? You may 
discover that you'll never have 
to pull a major length of 
baseband cable again 


Now there's another, sim- 
pler, and very reliable way to 
do the same job without pull- 
ing long lengths of new cable 
It's called the Interactive 
Systems/3M Series 6600 
“IBM® attach” baseband sys- 
tem. And it lets you hook as 
many as 31 extra terminals or 
printers onto any existing 
RG-62/U cable that now con- 
nects your IBM 3274 Control- 
ler to a terminal. 

The method: time-division 
multiplexing. 

IS/3M's new Series 6600 
“IBM attach” uses time- 
division multiplexing (TDM) to 
squeeze more data channels 
onto a standard baseband 
cable. Installation is quite 
simple. One or more IS/3M 
Series 6600 head-end multi- 
plexers is attached to the 
controller. Depending on the 
model selected, a single MUX 


duplex 1,200 bit/sec modem 
which provides the user 
with a transmission speed 
four-times greater without 
having to change any host- 
related software or _ hard- 
ware. 

However, a new and signif- 
icant portion of the modem 
market, the market for a low- 
cost 300 bit/sec mcedem 
aimed at the small business 
systems user, will cause a net 
increase in the number of 
300 bit/sec modems sup- 
plied. The desktop computer 
market is expected to reach 
one million units a year and 
if only 30% of them have a 
communications require- 
ment that will mean 300,000 
modems per year. 


compatible to IBM equipment 
Just as important, it allows all 
peripherals to send and re 
ceive data at the standard 
IBM channel speed of 2.3 
Mb/s 
A proven technology from 
an experienced company. 

Time-division multiplexing 
has been employed success- 
fully in long-distance tele- 
phony and computer time- 
sharing for years 

Interactive Systems/3M is 
no newcomer to data com- 
munications. On the contrary 
Factories, office buildings 
universities, and government 
installations have been bene- 
fiting from |S/3M's communi- 
cations engineering, modem 
manufacturing, and installa- 
tion expertise since 1972 

Phone (313) 973-1500 or 
mail the coupon for more data 
on the Interactive Systems/3M 


Mail to: 

Interactive Systems/3M 

3980 Varsity Drive 

Ann Arbor, Michigan 
48104 

Attn.: Marketing Dept. 


Series 6600 Multiplexer, available with 
4, 8, of 32 input/output ports 


can handle data for up to 4, 8 
or 32 ports 

The multiplexed data 
streams are carried via the 
existing RG-62/U cable to an 
identical Series 6600 MUX at 
the remote location. Local 
baseband cables connect this 
multiplexer to its assigned 
terminals and printers. 
Flexibility, plus 
uncompromised system 
performance. 

Any combination of |S/3M 
multiplexers can be used with 
the IBM 3274 Controller, so 
long as the total number of 
channels doesn't exceed 32 
For example, three 8-channel 


Please send more information on the 
Interactive Systems/3M VIDEODATA 
network 


] Please send information on your new 
1BM attach” multiplexer. 


] Please have an Interactive Systems) 
3M representative call me for an ap- 
pointment 

Name 

Title 

Phone (_ 
Company _ 
Address _ 


City _ 


3M Hears You... 
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The ’80s 
should see an 
increased 
need for more 
sophisti- 
cated 
network 
management 
equipment. 













ETHERNET 
OPEN FOR BUSINESS. 


to the megabit range. 

The 1980 market for base- 
band products was estimated 
at $40 million as compared 
with $19 million in 1978 and 
this market is expected to 
grow at a rate of at least 35% 
through 1985. 

With the growth of net- 
works will come the demand 
not only for multiplexers, 
but also for more and more 
sophisticated network man- 
agement equipment. Cus- 
tomers in the 1980s will de- 
mand not only network 
diagnostics and control to be 
supplied by this equipment, 
but also data that will enable 


them on a long-term basis to 
more efficiently manage 
their networks. 

Right now, there are only a 
few manufacturers that have 
successfully met the needs of 
customers for network man- 
agement both from a soft- 
ware and a hardware ap- 
proach. The 1980s should see 
an increased need for such 
services. 

In our second market cate- 
gory, the customer premises 
equipment market, the 1980s 
will also afford many excit- 
ing opportunities. Most of 
these will center around the 
penetration of the computer 


FINALLY 


SUPPORT 


into more and more areas of 
modern life. Information ac- 
cess, transmission, storage 


and retrieval through the | 


combined use of terminals, 
data communications equip- 
ment and microcomputers is 
fast becoming a reality. 

Recognizing the potential 
of this market, retailers such 
as Sears and Roebucks, J.C. 
Penney and Montgomery 
Ward all have plans to set up 
distribution outlets. After 
deregulation, the 1,500 Bell 
Phone Centers will also be in 
the business. 

For the data communica- 
tions manufacturer, this mar- 





SOFTWARE DRIVERS FOR TOTAL 


AREALITY FOR 


esate 


Interlan’s new intelligent, Ethernet- 
compatible Unibus and Qbus communications 
controllers provide an unmatched level of high 
performance to make Ethernet a reality in DEC 
minicomputer environments. 

A unique modular product design and exten- 
sive intelligence make Interlan’s Gabe and Qbus 
communications controllers Ethernet-ready for 
DEC VAX-11, PDP-11 or LSI-11 systems. In full 
compliance with the Xerox/Intel/DEC Ethernet 
V1.0 specification. 

And unlike other controllers, Interlan’s new 

roducts are intelligent, high-performance inter- 
ae. designed to have minimum impact on the 
station they serve. 


NIi010 UNIBUS AND NI2010 QBUS 
CONTROLLERS: EIGHT HIGH 
PERFORMANCE FEATURES 
Interlan’s high performance Unibus and Qbus 
communications controller boards offer many 
more features: 
* Implement Ethernet Version 1.0 
Specifications. 
* Perform Ethernet Data Link Layer 
Functions. 
* Perform Ethernet Physical Channel 
Functions. 
* Collect Network Statistics. 
* Onboard Boot ROM Sockets 
(on NI2010 only). 
* Support High Station Performance with 
DMA transfers to/from host memory. 


* Extensive Diagnostic Features like internal/ 


external data loop-back operation, 
network and Pass/Fail LED 
indicators, power-up confidence 
test and diagnostic software. 

* Network Software Support. 
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Interlan provides the industry’s most complete 
program of networking and soeee ree sup- 
port to make Ethernet a reality for DEC machines 


...assuring users of simplicity of installation and 
reliable operation. Interlan offers RSX-11M/S, 
VMS and RT-11 operating drivers that support 
standard system directives. 
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EVERYTHING YOU NEED TO BUILD 
YOUR NETWORK 

Interlan offers the industry’s most complete 
family of accessories to make Ethernet a reality 
today on DEC minicomputers...including Ethernet 
transceiver units, transceiver cable, coaxial cable 
and cable hardware...and of course, complete user 
manual support. 


DEDICATED TO LOCAL AREA 
NETWORKING 

Interlan is dedicated to the development and 
support of ee products to create 
compatibility of today’s minicomputers with 
tomorrow’s networks. If making Ethernet a reality 
on DEC machines is a need of yours today, you 
should have the complete specifications and techni- 
cal data on Interlan products. 

For more information write Interlan’s corpo- 
rate office or contact any of the Interlan 
distributors listed below. 


INTER 


WE MAKE NETWORKS WORK. 


460 Turnpike Road, Chelmsford, Massachusetts 01824 
(617) 256-5888 TELEX 95-1909 


INTERNATIONAL DISTRIBUTORS: 

ADCOMP AG, Switzerland 01/730 4848 
Transduction Ltd., Canada 416-625-1907 

Data Translation Ltd., England (Burnham) 06286 3412 
YREL, France 956.81.42 

Stemmer Electronik, West Germany 089/8060 64 














ket is an ideal vehicle for the 
so-called “modem on a chip” 
and for other inexpensive 
modem forms. Low-cost ter- 
minals and computers will 
require low-cost modems. 
The so-called modem chips 
available from semiconduc- 
tor houses are not full mo- 
dems. 

Data communications man- 
ufacturers are the logical 
candidates to develop a full 
modem-on-a-chip because 
they possess the knowledge 
of all the requirements of a 
modem and can implement 
that knowledge in large- 
scale integration. 

The desktop computer mar- 
ket will certainly require a 
low-cost modem as an acces- 
sory item even though, in 
general, the low-speed mo- 
dem market is declining. The 
home information services 
and the desktop computer 
market represent particular 
areas of high potential for 
the data communications 
manufacturer of the 1980s. 


Summary 


Let me summarize now the 
new regulatory environment 
we all will be facing in the 
1980s. In the U.S., intercon- 
nection, followed in little 
over a decade by deregula- 
tion, will create an even 
more competitive environ- 
ment than before. Indepen- 
dent data communications 
manufacturers are hoping 
this competition will be fair. 

In the rest of the world, 
Canada and the UK are the 
only countries now headed 
toward more liberalized in- 
terconnection. There will, 
however, continue to be an 
international market on a li- 
cense basis for data commu- 
nications technology, which 
independent manufacturers 
are in the best position to 
supply. 

The market resulting from 
deregulation will offer in- 
creased networking opportu- 
nities, especially for statisti- 
cal multiplexers and higher 
speed modems. 

There will also be a host of - 
new market areas — center- 
ing around the office of the 
future, home information 
and desktop computer devel- 
opments of recent years. The 
telephone common carriers 
in this country and overseas 
will have changing data 
communications equipment 
needs because of their new 
positions in a changed regu- 
latory environment. 

The independent data com- 
munications manufacturers 
are not facing an easy future, 
but they are certainly facing 
a future full of opportunity 
and challenge. 

















































Charles P. Johnson is chairman 
of the board and president of 
General Datacomm Industries, 
Danbury, Conn. * 
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By David L. Creighton 


CHOOSING A 


® 
MAKING THE RIGHT CONNECTIONS 


iustration: Tom Monahan 


oday’s telecommunications system can- 

not be considered merely a necessary ex- 

pense in doing business. Telecommuni- 

cations is an important tool, a company’s main 
information link both internally and externally. 

How the telecommunications system accom- 
plishes its role as the vital information link is 
termed the system requirement. Defining the fu- 
ture system’s requirements is essential, not only 
for the selection of a PBX, but also for planning 
the efficient utilization of the PBX once it is in- 
stalled. 

Although the final system specification will be 
reported in the number of stations, trunks, atten- 
dant positions and other hardware and/or line 
service items, to get these numbers one must re- 
late departments or job functions to present 









A PBX 
allows 
managers 
better 
methods for 
information 
gathering 
and system 
control. 



































































almost anywhere. 





Yes, the Alanthus C-80 per- 
forms ASCIi to 3270 protocol con- 
version, enabling you to substitute 
virtually any inexpensive ASCII ter- 
minal for 3270s. It also gives you 
dial-up access to 3270 applica- 
tions, with full-screen editing, from 


telecommunications system. 

Talk to supervisors and oth- 
er key users about their 
needs and show them how 
the new system can help 
them. Future growth and the 
addition (or reduction) of 
other department functions 
should also be taken into 
consideration. 

Another method that may 
prove helpful in defining a 
system specification is a 
hardware inventory of the 
present system. Although 
the local telephone company 
keeps a running equipment 
inventory for billing pur- 
poses, these listings are often 


difficult to read, as well as of- 
fering rather limited infor- 
mation about which lines 
terminate in what location, 
where the instruments are 
located or other data neces- 
sary for successfully estimat- 
ing system needs. 

Coupling an equipment in- 
ventory with the informa- 
tion gathered in interviews 
should give one a better un- 
derstanding of how the cur- 
rent system carries out its 
many functions and how to 
correct the system’s deficien- 
cies. An equipment inven- 
tory of the present system is 
a handy tool, once a new PBX 


3270 workstations. 


your choice. 


to miss. 


Dual IBM host interface ports 
allow simultaneous access to two 
totally separate host mainframes 
or networks. And, you’re not limited 
to dialing in to the host; you can 
dial out to the public DDD network 
or you can dial out to the timeshar- 
ing and electronic mail service of 


The C-80 costs surprisingly lit- 
tle to rent or buy. Add your line and 
terminal savings, and you'll agree 
the C-80 is a deal you can’t afford 


~ see ann enanoseseneae 





has been selected, in plan- 
ning the exact placement of 
each new instrument. 


Examining Options 


Since a major advantage of 
the PBX is the availability of 
advanced calling features 
not found in other systems, 
one must try to identify cost- 
saving applications of the 
three types of features when 
defining the system specifi- 
cation. One is equipment re- 
placement features, offered 
by PBXs to reduce the use of 
expensive multibutton tele- 
phones. Two, system man- 
agement features, allow the 


How to use up to 25 ASC 
terminals as full-screen editing 


Call 800-638-6712 or write: 


Peter tees ease ee eee eee 


t_Aalanthus 


' 6011 Executive Boulevard 
§ Rockville, Md. 20852 ( 
+ (301) 770-1150 


Cwa3i7 § 


0 Send me full details. 

O Fd like a free 
demonstration. 

© Have someone call me. 
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Local processing option 
runs CP/M" or UNIX" 










































































































Up to 25 ASCH 
terminals 
Of your choice 









system manager to modify 
functions and control usage 
costs. The third is conve- 
nience or advanced features, 
for. more efficient internal 
communications. 

In selecting the right mix of 
features, it might be well to 
make two lists, oné of essen- 
tial features and the other of 
desirable but nonessential 
features, then do a cost-bene- 
fit analysis. 


Determining Costs 


The cost of a PBX includes 
more than the payments for 
the equipment itself. The 
purchase should also consid- 
er such factors as the rates for 
auxiliary systems such as 
multibutton units, require- 
ments for protective cou- 
pling arrangements, insur- 
ance payments, federal. 
excise tax on telephone com- 
pany provided equipment, 
other tax options such as in- 
vestment credits and acceler- 
ated depreciation “and the 
value of floor space to be oc- 
cupied by different PBXs. 
Another factor that is often 
overlooked in determining 
the costs of a PBX are the 
move and change charges 
levied by the local telephone 
company or interconnect 
supplier every time an in- 
strument is moved or the sys- 
tem is slightly modified. 

Most telephone equipment, 
provided by either intercon- 
nect supplier or telephone 
company, is available under 
several payment plans: con- 
ventional monthly rates or 
rental, or two-tier, lease-pur- 
chase structures. These dif- 
ferent choices should be eva- 
luted on the basis of their 
net present value (NPV) or 
some similar financial stan- 
dard. Once the best rate plan 
has been found, usually the 
one with lowest NPV, the 
potential savings produced 
by that PBX should be in- 
cluded in the total NPV. This 
final figure will serve as a 
basis for the comparison of 
this system with other sys- 
tems under consideration. In 
comparing all systems under 
consideration, the one with 
the lowest NPV must be the 
best economic choice, but the 
final determination will be a 
tradeoff between financial 
and optimum system charac- 
teristics. 


Management Concerns 


Spiraling inflation has 
brought in its wake ever-in- 
creasing telephone costs. The 
PBX affords telecommunica- 
tions managers better meth- 
ods for information gather- 
ing and system control than 
were heretofore available — 
services essential for the 
successful performance of 
the management function. 
Though some telecommuni- 
cations management equip- 
ment costs extra where price, 
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availability and compatibil- 
ity must be measured before 
acquisition, most PBXs pro- 
vide various feature options 
that are quite useful in con- 
trolling costs and assisting in 
system management. 

Active telephone manage- 
ment devices control the 
routes by which the user ac- 
cesses special service lines, 
including message toll, Wats 
and private-line networks. 

Automatic route selection 
allows for the access of a call 
to the toll network through a 
predetermined sequence that 
is cost-efficient. Automatic 
route selection requires care- 
ful and constant monitoring 
to ensure that the most effec- 
tive sequence is currently in 
use. Recently, certain PBX 
suppliers have introduced 
features that allow for the al- 
teration of automatic route 
selection patterns and other 
station restriction classifica- 
tions on a day-to-day basis 
providing the system manag- 
er greater flexibility in allo- 
cating limited resources. 


Making the Decision 


Rapid technological obso- 
lescence is an issue telecom- 
munications users have not 
previously faced, and for 
economic or capacity reasons 
it may mean disqualifying a 
system from consideration. 
The choice of a PBX can limit 
the range of other equip- 
ment used with the system 
and thus constrain future ac- 
tivities. 

However, a PBX should not 
be disqualified from consid- 
eration immediately merely 
because it may not be com- 
patible with future commu- 
nications developments 
since the savings to be real- 
ized from present use may 
still be more than adequate 
to justify its acquisition. 

When investigating PBX in- 
terconnect suppliers, consid- 
er what other users say about 
the machine under consider- 
ation. Is the supplier known 
for good service and rapid 
response? Who would as- 
sume maintenance responsi- 
bilities for the interconnect- 
ing system if the original 
vendor goes out of business? 
What degree of training for 
users is available and at what 
cost? The answers to these 


This procedure will win- 
now the field of possibilities 
down to a smaller group of 
systems with similar capabil- 
ities and prices. 


Components of a PBX 


Intelligent specification 
and use of a PBX requires an 
understanding of the ma- 
chine’s operation. Computer 
technology brings two new 
aspects to telephone switch- 
ing: the control system and 
the switching network. 
These elements must be con- 
sidered from the point of 
view of their own operation 
and their interaction with 


other elements of the PBX. 
While the control system is 
the source of many of the 
new capabilities, the switch- 
ing network can set limits to 
the machine’s operation. 


There are four different ele- 
ments of a PBX: the comput- 
er, the memory, the interface 
equipment that connects the 
lines and trunks and the 
switching network. They in- 
fluence system performance, 
including the level of service 
a PBX can provide and its 
compatibility with future de- 
velopments. 


The computer, or central 


processing unit (CPU), is at 
the heart of the PBX. Operat- 
ing from instructions stored 
in the memory and mass 
storage device, the CPU con- 
trols the switching network 
which connects PBX stations 
and trunks. Controllers and 
adapters attached to the line 
terminations of the trunks 
and stations inform the CPU 
of their status and allow the 
CPU to initiate such actions 
as ringing telephones. 

The minicomputer or mi- 
crocomputer that provides 
the PBX control is similar to 
the larger computers which 

(Continued on Page 88) 


The choice of 
the PBX is 
important for 
both system 
performance 
and for 
compatibility. 


INTERTEL HAS MORE EXPERIENCE 
IN NETWORK CONTROL AND 
MANAGEMENT SYSTEMS THAN 
AT&T, IBM, CODEX, PARADYNE, 
AND RACAL-MILGO... COMBINED! 


Network control and management systems are only an afterthought at some companies. 
At Intertel, they come first. They came first in 1973 when we introduced network 


questions may _ eliminate 
some suppliers from consid- 
eration. 

Each PBX has a unique set 
of features. All systems un- 
der consideration should be 
able to provide all the “must 
have” features written on 
the first list — the features 
considered essential to the 
system’s functions. The po- 
tential savings and conve- 
nience provided by the fea- 
tures in the second list for 
each system can be weighed 
against the system’s cost. 


control to the market . . . and still do with the new Series 90, our fourth generation 
system for network control and management. In fact, we've installed hundreds of 
these systems for businesses that demand maximum network availability. 

Which is why the new Series 90 from Intertel is the product of experience. Expe- 
rience in developing the only truly integrated, diagnostic, restoral, data base 
management, and performance measurement system. Experience in designing 
user-oriented, tumkey systems with modular software to meet large, on-line cus- 
tomer needs. Needs for color graphics, user templates, remote diagnostics, host 
link options, and much more. 

Experience the new Series 90 for yourself. It works harder to make your job easier. 
Cal! 617-681-0600 or write today for our brochure, “Closing the Communications 
Gap.” Intertel, Inc, 6 Shattuck Road, Andover, MA 01810 


SERIES 90 FROM INTERTEL. 
THE PRODUCT OF EXPERIENCE. 


See us at Interface 82, Booth #330 


LWntertel 
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It is unlikely that 
IBX will remain 
apart from the 
office technologies 
it is intended to 
help integrate. 
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Last year, International Data Corp. 
(IDC) prepared a research report en- 
titled “The PBX Market” for its 
Continuous Information Services 
clients. IDC found over 80 different 
manufacturers and suppliers of PBX 
equipment. AT&T’s dominant in- 
stalled base (71%) is expected to de- 
crease dramatically as a result of in- 
creased competition in the ‘80s. The 
research report profiled a number 
of PBX vendors; we have chosen ex- 
cerpts from five representative sys- 
tems. The excerpts were chosen at 
random and should not be con- 
strued as endorsements by either 
IDC or Computerworld/Extra!. 
Copyright © 1981 IDC. 


Exxon Enterprises, Inc./ 
Intecom, Inc. 


Intecom is a very recent entrant to 
the PBX field, and its product, the In- 
tegrated Business Exchange (IBX), is 
usually credited with being the first 
of the new generation of digital 
voice/data switches. Intecom was 
founded by former Danray emplyees 
who left after that company was ac- 
quired by Northern Telecom, Inc. in 
1978. Intecom is an affiliate of Exxon 
Enterprises, contained within the Ex- 
xon Communications Systems group. 
A fully digital switch, the IBX is able 
to handle synchronous and _ asyn- 
chronous data transmission as well as 
code and protocol conversions be- 
tween incompatible devices. It is 
fully compatible with U.S. 24-chan- 
nel T-Carrier standards. The IBX 
presently comes in only one model, 
the Series 40, which can handle a 
minimum of 600 to 700 lines and 
trunks in any combination up to a 
maximum of 4,096. 

The IBX is a distributed system, in 
that it has a single master control 
unit that contains two 32-bit proces- 
sors with 4M bytes of memory and 
up to 16 “switching partitions,” 
which might be thought of as front- 
end processors. The switching parti- 
tions are built around Zilog, Inc. Z80 
processors with 64K bytes of memo- 
ry; they have 256 ports, each of 
which can connect to a terminal and/ 
or telephone’ instrument. The 
switching partitions can be physical- 
ly located up to a mile from the mas- 
ter control unit, using laser driven 
optical fiber cable. 

Intecom supplies special telephone 
instruments, although standard in- 
struments can be used as well. Inte- 
Com’s units, called Integrated Termi- 
nal Equipment (ITE), digitize voice 
signals through a codec at the rate of 
64K bit/sec. The ITEs, which have 
RS-232 or RS-422 connectors, can 
transmit data simultaneously with 
voice: the total bandwidth from ITE 
to switching partition is 128K bit/ 
sec. They come in several models, 
with up to 30 programmable buttons 
to activate functions or to act as line 
keys. Another line of instruments, 
the Exec series, offers a 24-char. dis- 
play. 

Considered purely as a PBX, the IBX 
has all the standard features like call 
data recording, queuing and speed 
dialing, and offers least-cost routing 
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and other features that are optional 
on some systems. It also offers some 
unique features, like a directoty 
lookup system (DLS) containing up 
to 15,000 entries. This is in effect an 
on-line, updatable telephone direc- 
tory that can be searched by name, 
directory number, department or lo- 
cation. It is easy to output a hard 
copy to use as an up-to-date office 
telephone directory. The directory 
lookup system also has a support pro- 
gram, “Wiring,” which inventories 
the IBX wiring plan, listing all sta- 
tion devices and their connections to 
the system, which can be very help- 
ful in planning reconfigurations. 

However, as with Datapoint Corp.’s 
ISX, it is difficult to imagine anyone 
buying this system just to have a 
PBX, however sophisticated it is. The 
data handling capabilities of any in- 
tegrated voice/data switching sys- 
tem will have to sell it; IBX’s appear 
quite attractive. 

In the first place, its ITEs can han- 
dle simultaneous voice and data at 
respectable rates of speed. Perhaps 
equally important is the fact that the 
IBX performs code and protocol con- 
version that makes possible a multi- 
vendor network — which is proba- 
bly the most realistic assessment of 
the kind of environment into which 
this device is likely to be sold. The 
3270 Intenet Packet Controller pro- 
vides 3270 emulation for any stan- 
dard Ascii terminal on the IBX sys- 
tem. This means, for example, that 
any word processor with an RS-232 
connector can access mainframe stor- 
age and processing on an IBM or 
equivalent host. Other data commu- 
nications capabilities include a mo- 
dem pooling function. In the event 
that applications require accessing 
outside data devices over analog 
lines, the IBX has a resident modem 
pool it allocates as needed. If all mo- 
dems are in use, it queues outbound 
calls. 

Exxon’s decision to place Intecom 
in the Communications Systems di- 
vision, not in Exxon Office Systems, 
seems to indicate that, whatever its 
potential for use as an office integra- 
tor, the IBX at present is best handled 
in a communications context, not in 
the more traditional text-based office 
automation. However, it is unlikely 
that a product like IBX will remain 
apart from the rest of the office tech- 
nologies it is intended to help inte- 
grate. Exxon Office Systems still has 
a good deal of work to do getting its 
own house in order, so it may be the 
wisest course not to take on a 
networking product at the present. 


International Telephone & 
Telegraph Co. 


International Telephone and Tele- 
graph Co. (ITT) is truly a multina- 
tional corporation. In 1980, slightly 
less than half the total revenues came 
from operations in the U.S. Outside 
of the U.S., ITT is the largest supplier 
of advanced telephone switching 
equipment. Most of ITT’s telecom- 






munications equipment, in fact, is 
manufactured by foreign subsidiar- 
ies, including telephone apparatus, 
switching systems, transmission 
equipment and systems (ITT has fi- 
ber-optic systems in West Germany, 
Scotland and Spain), cable and tele- 
printers. ; 

Within the U.S., ITT is active in de- 
veloping alternative transmission 
systems, as well as manufacturing 
telecommunications equipment. 
Through its U.S. Transmission Sys- 
tems subsidiary, ITT offers long-dis- 
tance service similar to MCI Commu- 
nications Corp. and Sprint to 
subscribers in over 100 metropolitan 
areas. 

ITT has marketed several different 
PBXs for a number of years, some of 
its own manufacture, some pur- 
chased from other suppliers. One of 
its most popular models has been the 
Discovery III, manufactured by OKI 
Electronics of America. The Discov- 
ery III is an analog switch serving up 
to 512 lines. Its program control is in 
programmable read-only memory 
(Prom), and information about ex- 
tension assignments, class of service 
and so on is stored in electronically 
alterable read-only memory (Earom); 
since both Prom and Earom are non- 
volatile — they are not erased when 
current is shut off — this basic sys- 
tem information does not need to be 
reloaded from a tape or other storage 
medium in the event of power fail- 
ure. 

The CS-1024 is made for ITT by Wo- 
mack, which markets it as the WTS- 
16. Intended for larger applications, 
it has a maximum size of 1,024 lines. 
The CS-1024 actually has an electro- 
mechanical switching matrix — in- 
creasingly rare among PBXs, particu- 
larly in the interconnect market. ITT 
Telecommunications, a manufactur- 
ing subsidiary, makes the TD series 
of analog PBXs: the TD 100 (100-line 
maximum), the TD 200 (230 lines) 
and the TD 500 (512 lines). The TD 
series was introduced in 1974, which 
makes it one of the older PBXs and 
apparently one from which most of 
the bugs have been removed. Like 
the Discovery III, the TD series has 
nonvolatile memory, which en- 
hances its reliability, though at the 
cost of some flexibility. 

Although its workhorse PBX line is 
analog, ITT has been rapidly devel- 
oping digital capability. It is prompt- 
ing a concept of an “information de- 
livery network of the future” called 
Network 2000, intended to be a com- 
patible system of digital products ca- 
pable of switching voice, data and 
graphic images. It is apparently 
somewhat analogous to Northern Te- 
lecom Systems Corp.’s Digital World. 
ITT has begun marketing a digital 
telephone switching product, System 
12, that is part of Network 2000. At 
the end of 1980, ITT claimed to have 
orders or letters of intent for the 
equivalent of more than a million 
lines worldwide. 

At the office switching end of the 
spectrum, ITT has introduced the 
System 3100, a hybrid key/PBX sys- 
tem that can grow incrementally 
from a minimum of four to a maxi- 








mum of 144 lines. The 3100 can be 
configured as a classical key system, 
with no attendant console and multi- 
line instruments, or a PBX system or 
a combination of the two, using the 
PBX features. The 3100 system grows 
by increments of 24 station or trunk 
lines, each 24-port module being es- 
sentially independent. The effect of 
this is to make the cost per line of a 
small configuration more nearly 
equal to the cost per line of a larger 
one. Typically, in PBXs, per-line 
costs decrease with system size be- 
cause so much of the cost is tied up in 
a large central processor. One way in 
which the 3100 offloads processing 
from a central unit is to use code-de- 
code devices to convert analog to 
digital at the I/O interfaces, thus re- 
lieving the CPU of that task. 

The 3100 processor has 64K bytes of 
volatile random-access memory and 
nonvolatile memory holding the 
software for operations, features, di- 
agnostics and site-oriented informa- 
tion like extension assignments and 
the functions of programmed but- 
tons on multifunction instruments. 

ITT expects to expand the 3100's ca- 
pacity to over 400 lines, which pre- 
sumably would bring it into compe- 
tition with the (by then) somewhat 
elderly TD series. This product, to- 
gether with the implications of a 
large-scale voice and data switching 
network like the System 2000, sug- 
gests that ITT is going to be moving 
aggressively into the digital office. 


Rolm Corp. 


Rolm was founded in 1969 in an 
abandoned prune-drying shed in the 
Santa Clara Valley, Calif., by four 
electrical engineers who saw the 
need for an off-the-shelf computer 
capable of meeting the rigid de- 
mands of military applications. The 
products by which Rolm is chiefly 
known, however, are its PBXs, re- 
ferred to by the company as CBXs 
(for “computer-controlled private 
branch exchange” systems). Rolm be- 
gan development of its CBX line in 
1973; the first model shipped in 
April 1975. Rolm claims a worldwide 
base (shipped or installed) of over 
6,200 systems as of the end of June 
1981. Rolm offers CBXs that cover a 
size range from 24 to 4,000 lines. 

Rolm’s_ strength is generally 
thought to be in the small to medi- 
um-size range, with estimates for an 
average system size running be- 
tween 100 and 200 lines. Neverthe- 
less, Rolm is actively pursuing the 
large systems market. 

Rolm was one of the first to make a 
digital PBX. Rolm uses a pulse code 
modulation technique for digitizing 
sound, but the type used is not the 
same as the T-Carrier voice channels 
wsed in North America or Europe. 
Although extant standards can be ap- 
proximated, Rolm CBXs are not di- 
rectly compatible with future digital 
telephone networks predicated on T- 
Carrier standards. 

Like state-of-the-art PBXs, Rolm’s 
are software controlled. A series of 
software releases has steadily up- 
graded the capabilities of the CBX 
line by adding new features. Release 


7, introduced in February 1981, sup- 
ports a maximum of over 200 fea- 
tures. (Of course, many of these fea- 
tures are optional and very few users 
would need all of them.) The basic 
features include such PBX standards 
as least-cost routing, toll restriction 
and queuing outbound calls for ac- 
cess to the least expensive transmis- 
sion facilities. There are also such 
management-oriented features as 
call detail recording and automatic 
call distribution. All new software 
releases have been made compatible 
with old CBX hardware and prior 
software, so that upgrading is rela- 
tively painless. 

The most significant new feature in 
Release 7 ‘is the Data Communica- 
tions feature, which enables the CBX 
to switch data as well as voice and 
makes it the keystone of Rolm’s plan 
to enter the integrated office market. 
The feature supports the asynchro- 


nous transmission of data at rates of . 


up to 19.2K bit/sec over ordinary 
two-pair twisted telephone cable. 
Some additional hardware is re- 
quired to utilize the feature: a data 
terminal interface, which physically 
connects any standard RS-232 data 
device and a telephone (if any) to the 
line; an interface card that goes in 
the CBX box; and a time-division 
multiplexer card that also goes in the 
main box. The data terminal can be 
up to 5,000 feet from the CBX, so that 
the maximum distance between two 
points in the network is 10,000 feet. 
The Data Communications feature 
can be added to an existing CBX sys- 
tem for a cost of between $600 and 
$900 per data line. termination, 
which makes it more than competi- 
tive with modems currently on the 
market. 

Rolm argues that the feature per- 
mits installation of a low-cost data 
communications network without 
rewiring, which can be a significant 
expense in existing buildings. The 
network is also flexible: data termi- 
nals can be installed anywhere there 
is a telephone outlet. Rolm claims its 
“submultiplexing” technique per- 
mits up to 40 data connections on a 
single voice channel without signifi- 
cant degradation of the CBX’s perfor- 
mance in handling voice traffic. 
Standard CBX features like queuing 
and hunting can be adapted ‘to data 
transmission uses: for example, the 
CBX will hunt for an available com- 
munications port on a processor. 

More than any other communica- 
tions-oriented entrant into the office 
market, Rolm_ is betting that 
networking through digital trans- 
mission over installed telephone 
lines will be a successful office inte- 
gration strategy. For some applica- 
tions, the addition of a relatively in- 
expensive data switching capability 
to an existing telephone system may 
be a cost-effective alternative to the 
Ethernet type of networking. Orga- 
nizations that opt for the telephone- 
based network are likely to be look- 
ing for the simplicity and reliability 
people have come to associate with 
business telephony.. Rolm has 
worked at developing a reputation 
for reliability and its CBXs are not 
more complex to operate than any- 
body else’s. 

The difficulty with being a network 
supplier in the office systems market 


is that the real rewards are not in 
selling the network, but in selling 
the equipment that connects to it. 
This is a problem that Xerox Corp. 
has recognized in regard to Ethernet, 
which it likens to building a high- 
way in order to sell more cars. The 
long-term question for Rolm is 
whether it can become a successful 
equipment manufacturer in a field 
that is at least as competitive as the 
PBX market. Rolm’s intended man- 
agement workstation is a step in this 
direction and the minicomputer ex- 
perience it has built up in the Mil- 
Spec division is another potential as- 
set. It remains to be seen whether 
Rolm can continue to put the pieces 
together while maintaining its posi- 
tion in the increasingly competitive 
PBX market. 


NEC Telephones, Inc. 


On July 17, 1899, Nippon Electric 
Company, Ltd. (NEC) was incorpo- 
rated as a joint venture with Western 
Electric Co. for the manufacture of 
telephone apparatus. NEC began ina 
single plant and has grown to be- 
come a $4 billion international in- 
dustrial company. It has over 60,000 
employees in 30 subsidiaries, mar- 
kets in over 12U countries and has 14 
manufacturing facilities in 10 coun- 
tries. Telecommunications is still 
NEC’s single largest business sector, 
accounting for about one-third of 
corporate revenues in 1980, but it is 
also active in data processing, elec- 
tronic components and consumer 
electronics. 

NEC has been very active in some 


sectors of the U.S. office automation, 


market through its NEC Systems di- 
vision. It makes a high-speed letter- 
quality impact printer, the Spin- 
writer, that is used on a number of 
word processing systems. It uses a 
variant of daisy wheel technology in 
which the print elements rotate 
around a vertical axis in a cluster re- 
ferred to as a thimble. NEC also 
makes other peripherals, including 
disk and tape drives. 

In addition to a line of key instru- 
ments and systems, NEC Telephones 
markets two PBXs: the Neax-12 and 
Neax-22. The Neax-12, in its extend- 
ed version, has a maximum of 360 
lines. The Neax-22 goes up to 12,000. 
The Neax-12 is analog, the Neax-22, 
digital. Both are stored program con- 
trol and offer a standard range of 
PBX features. Given the extremely 
wide size range, NEC is truly ad- 
dressing all segments of the PBX 
market. 

NEC’s involvement in advanced 
telecommunications and office prod- 
ucts suggests that the Neax-22 will be 
marketed as a potential digital office 
switch. NEC Systems’ growing visi- 
bility in office automation, thanks to 
its innovative and relatively low 
priced printers, will help NEC Tele- 
phone gain some visibility in the of- 
fice integration marketplace as it 
develops in the next few years. How- 
ever, it will probably also need a di- 
rect sales effort to complement its 
current distribution channel, which 
is a network of somewhat more than 
100 authorized dealers. 
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We would like to propose a more 
syé« perfect union. 
PAI, ee You and one of the innovative work 
YA", stations from Xerox. 
wh No one else offers you such a com- 
plete range of office dad ahs that you 
can use individually or as a total 
\{5) information network. Today and to- 
morrow. 
So if you work at a desk, there’s a 
Xerox work station that'll fit your 


eT 


needs no matter what your job. For example, the Xerox 820 personal computer 
uses industry standard software to help managers handle _* 
planning, budgeting and forecasting. - EG 
But it doesn’t stop there. If you have a small phe 
business, it’s perfect for your billing, payroll 
and ledgers. And it’s very easy to use. 
For secretaries who doalotof word g@ 
processing, the Xerox 860 Informa- = 
tion Processing System is the answer. 
It can speed up and simplify text edit- 
ing. The CP/M’° operating system 
software is now available for the 860 
and the 820, which gives you access to 


XEROX®, 820, 860, and 8010 are trademarks of XEROX CORPORATION. 








hundreds of other software packages. 
#e, Allowing both work stations to compute, 
Ase do statistics, process records, and manage 
i@ese~q, and store all types of information. 
The Xerox 8010 Information System 
is a unique work station for business 
professionals: engineers, analysts, research- 


——— ers, etc. 
wy SSS — 
\)) SS SS h 


y 
v 5 
a = 
Sat = 
fo 
as > 
= . 
a AN 
5S . YY AY \ Ss 
bit st . Ni NS 4 
\ = 
WY 
A\ ye — _ 
find MA — 
Oe A SoS 
DB NS 7 
D s. o 


They can use it to create reports and 
presentations with tables, charts and 
other graphics, and print them in a variety 


of typefaces. It also handles electronic mail and filing. 


Anda full system of communication devices is available. 


Then, whenever you’re ready, you can 
begin to incorporate your office of today into 
your Office of the future with our Ethernet 
ee network. 

Which lets you and your 
machines work together. Giving you | 
= and your company the most complete | 
information system. | 

Under a unified network. With more | 
opportunity and productivity for all. | 

To find out more, call 800-527-18687 : 


*In Texas, call 1-800-442-5030. 
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0 I'd like to know more about Xerox’ advanced office machines. 
Od like to know more about the Ethernet local network. 





Send to: Xerox Corporation, P.O. Box 470065, Dallas, Texas 75247. 
Name Title 
Company. 
Address 

City. 
Zip 
CW 3-17-82 
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XEROX 


Phone 
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Most PBXs 
provide services 
through software 
modifications, 
which are easy to 
add and low in 
cost. 



















































































(Continued from Page 83) 

have many applications. Some manu- 
facturers have simply designed their 
systems to use generally available 
computers equipped with special in- 
terfaces to the switching network 
and stations. The actual computer de- 
sign and operation primarily affect 
the system’s call handling capacity. 

In order to complete a call, the CPU 
must follow a set of program instruc- 
tions. Since the CPU needs a fixed 
amount of time (which is influenced 
by the system’s design) to read and 
execute each of its instructions, there 
will be a limit to the number of in- 
structions the CPU can execute each 
second. That limit will determine the 
maximum number of calls and ser-. 
vice requests the CPU can deal with 
in a fixed period of time. 


Memory Options 


The fastest access memory, core 
memory, holds frequently used in- 


structions. One such instruction is 
the basic program which allows the 
machine to recognize an off-hook 
station and send a dial tone. Design- 
ers have several options in program- 
ming features in the core memory, 
including volatility. 

The term volatility refers to the re- 
action of a memory to a power loss. A 
nonvolatile memory is unaffected by 
a power failure. If a computer is 
turned off, intentionally or by acci- 
dent, then turned back on, it can be- 
gin operation immediately without 
losing any information it was work- 
ing on at the time of the power fail- 
ure. 

The trend today is to place an in- 
creased number of the basic routines 
in the volatile memory core with all 
basic information stored in a moni- 
toring nonvolatile memory to be 
used as a backup. 

The interface and auxiliary equip- 
ment provides several functions. 
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to optimize network performance and productivity. 


@ Measure the actual time an IBM 3270 terminal is unavailable—the exact time between 
hitting the enter key until the keyboard unlocks. @ Build a believable data base of 
actual response times by time of day; summarize the data; construct 
histograms—and—print the data; display it; and receive it at the host computer. 

@ TEMPO Response Time Monitors operate in all 1BM environments. 
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These include the translation of the 
CPU’s instructions to the switching 
equipment, provision of system 
tones (dial tone, ringing and other 
signaling tones), relaying line and 
trunk status to the CPU, storing di- 
aled numbers to be read by the CPU 
and controlling the attendant’s con- 
sole. There is a great deal of latitude 
in the way these functions are han- 
dled. 


Switching Network 


As future applications develop, the 
most important element of a PBX 
will be the switching network. They 
employ diverse switching circuits of- 
fering new interconnects which 
range from familiar discrete path 
techniques (space division switch- 
ing) to novel binary encoding and 
data switching methods (time divi- 
sion switching). 

The apparent grade of service of a 
system is a function of the traffic de- 
mands placed on the system, the 
switching capacity and the number 
of trunks. Any PBX selected to be 
part of the system should have 
enough processor capacity, switch- 
ing links and available trunk connec- 
tions to serve the demand expected 
not only at installation, but also dur- 
ing the expected facility lifetime. In 
this way, the switching machine will 
not limit system performance. 

Some machines using physical ma- 
trices may be expanded after instalia- 
tion by the addition of switching ele- 
ments until the design capacity is 
reached. PBXs using modulation 
techniques generally have a fixed 
link capacity, determined by the 
number of slots on the main high- 
way. 

System Features * 

From the user’s point of view, the 
newer computer-controlled PBX sys- 
tems provide almost all features 
through modifications to the soft- 
ware of the computer that is part of 
the PBX. Once a manufacturer has 
developed the proper set of instruc- 
tions for a particular feature, the cost 
of including these instructions in 
any user’s system is very low, since it 
is easy to write and modify the in- 
structions in the system memory. 

This also means that almost all sys- 
tems are protected from obsoles- 
cence. Since most functions require 
only a small amount of additional 
memory to store the instructions, 
systems are available with a wide 
range of capabilities at little or no ad- 
ditional cost. 

For most users, major telephone 
system costs include operator sala- 
ries, local usage and long-distance 
calling charges and payments for an- 
cillary equipment such as key sys- 
tems in addition to the PBX equip- 
ment costs. Call usage charges can be 
controlled by the PBX by using opti- 
mum route selection programs and 
classes of service restriction catego- 
ries. 

Other feature options such as direct 
department calling, direct inward di- 
aling and station call transfer can be 
utilized to lessen operator load, 
thereby reducing the need for opera- 
tors. These uses of available PBX fea- 
tures are straightforward in scope 
and easy to understand in their ap- 
plication. 
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Protocols are procedures which 
telephone users follow when inter- 
acting with PBXs. Protocols are de- 
fined to allow a user to initiate some 
PBX features or to perform a commu- 
nications task requiring several PBX 
features. A variety of audible and, for 
some PBXs, visual signals originating 
in the switch are delivered to the 
user. These signals identify which 
system feature or aspect of a feature 
is currently in process and prompt 
the user for a possible response. 

The new, sophisticated PBX capa- 
bilities introduce new problems as 
well as cost-cutting possibilities. All 
users must become familiar with the 
new system features and their uses. 
Because some callers might not un- 
derstand their operation, some PBX 
installations could actually provide a 
lower level of satisfaction and more 
frustration to their users than the 
systems that have been replaced. The 
inability of users to cope with the 
new procedures emphasizes the need 
for more intensive training than was 
previously thought necessary for a 
new piece of equipment. 

Thus, one of the most important yet 
frequently overlooked parameters in 
selecting a PBX system is the level of 
educational support provided by the 
local telephone company and its 
competitors. Without this support, 
the entire effort of incorporating a 
new telecommunications system into 
a company’s operation may meet 
with limited success. 

There are three stages involved in 
educating system users to achieve ef- 
ficient operation. Users must under- 
stand what a specific feature does, 
under what conditions its utilization 
would be helpful and how to access 
it successfully. The system supplier 
should be able to provide the user 
with suitable materials to accomplish 
these three requirements. However, 
even after a successful instruction 
program, it will still take a long time 
for these new capabilities to be in- 
cluded in most people’s communica- 
tions thinking. 

Certain PBXs provide electronic 
key sets which differ from normal 
multibutton instruments in that the 
buttons offer access to features as 
well as lines. Several buttons may be 
line pickups while other initiate spe- 
cial features like camp-on and call 
transfer. Placed in critical office or 
heavy call traffic areas, these devices 
may actually reduce user strain and 
calling load. A user with such a set 
does not need to remember the hook- 
switch flashes and dial codes normal- 
ly needed to gain access to most fea- 
tures. 


Selecting Features 


Most PBXs are supplied with full- 
feature capability. The manufactur- 
er’s operating program allows the 
system to provide all the standard 
features to all stations at no addition- 
al cost. The only case where an extra 
charge is incurred is when a feature 
requires additional equipment for its 
operation. For example, the station 
message detail recording and identi- 
fied outward dialing features require 
data recording equipment to hold 
the collected information on station 
calling. This machinery is provided 
at an extra charge. Similarly, atten- 
dant conference features, allowing 
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up to 13 different lines to participate 
in a single conference, are frequently 
implemented through additional cir- 
cuitry provided at extra charge. 

The best approach to assigning fea- 
tures to the different stations in a 
system is to define several groups of 
features or classes of service. Most 
PBXs will support a large number of 
different service classes. The lowest 
groups, for low-traffic stations used 
primarily for internal calling, could 
include such features as toll restric- 
tion and call waiting. Another ser- 
vice class, for executive telephones, 
could include a wider range of capa- 
bilities, perhaps speed calling and 
executive override. Once the service 
classes are established, the stations 
should be reviewed on an individual 
basis and assigned to one of the ser- 
vice classes. Of course, it may be nec- 
essary to modify the classes or to cre- 
ate new ones as the system needs 
become clearer. 


PBXs open new possibilities for fi- 
nancial savings, achieved largely by 
taking advantage of the switch’s “in- 
telligence” to replace such external 
equipment as key systems and other 
ancillary devices. This eases the op- 
erator’s work load by allowing call- 
ers to provide more functions for 
themselves and by optimizing toll 
call routing and restriction. As expe- 
rience with the machines grows, new 
capabilities will be discovered, and 
implemented. The most revolution- 
ary aspect of the new machines, their 
ability to be programmed easily, is 
the one which will allow these new 
features to be implemented easily 
and will help protect users from 
equipment obsolescence. 


David L. Creighton is editor at Econom- 
ics and Technology, Inc. in Boston. The 
“Dimension PBX and Alternatives” re- 
port is available from QED Information 
Sciences, Wellesley, Mass.t 2 
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education is one 
of the most 
important yet 
frequently 
overlooked 
parameters in 
choosing a PBX. 
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(Continued from Page 14) 
Could you give an example? 


Well, take distributed data process- 
ing [DDP]. In its true form — that is, 
where multiple systems interact with 
one another at relatively fast rates, 
sharing data bases and sending in- 
formation back and forth at speeds of 
the computer — DDP systems do not 
currently exist. The communications 
mechanisms and techniques that tie 
all these elements together are not 
suitable for true computer-speed 
communications and won't be for 
quite a while. 

The local-area network is the only 
communications tool that will make 
DDP a reality. The first real applica- 
tion of DDP will be within build- 
ings, not in nationwide distribu- 
tions. 

In 1982 you can’t buy anything 
more than a first-generation off-the- 
shelf local-area network and, quite 
frankly, they’re already obsolete. 
We'll need to see another generation 
before true local-area networking 
can exist to support distributed data 
processing. 

By 1985 you will begin to see local- 
area nets that tie together personal 
computers, office computers, data 
processing operations, financial in- 
formation, data bases and the like. 


Then people shouldn't be thinking about 
local-area nets right now? 


Of course they should. I think the 
local-area network is the single most 
important development in commu- 
nications, data processing and infor- 
mation management of the ‘80s. 
When people don’t have to get up 
and transport papers down the hall 
10 times a day, that will really 
change how internal operations are 
conducted. This is one of the first 
times users have been given enough 
lead time to think about the prob- 
lems, learn about the technology and 
figure out how to apply it. 

If you study the problem and put a 
strategy together which you can start 
implementing in 1982, ’83 or ‘84, 
you’re in good shape. You can have a 
network plan you can use to gain top 
management support. Many vendors 
that are held in great esteem have an- 
nounced products that, so far, exist 
only on paper. That’s OK, because 
most users aren’t ready for them yet 
anyway. 


Where is the best place to implement a 
local-area net? 


Data processing, because there’s 
more to work with. There are multi- 
ple terminals wired into many ma- 
chines on multiple lines and spa- 
ghetti all over the place. One 
executive told me the greatest DP ex- 
pense his firm had was in moving a 
terminal. 

What's more, the cost of a local-area 
net is lower than the cost of conven- 
tional technology. You get increased 
productivity and you save money at 
the same time. That’s the best of all 
pessible worlds! 
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I think this office automation thing 
is a big, big hype with very little sub- 
stance behind it. We haven't devel- 
oped the procedures, the techniques, 
the data bases. Executives wouldn’t 
know what to do with the fancy ter- 
minals supposedly designed for 
them. Communicating word proces- 
sors don’t communicate yet. 

However, a voice message system 
would have great impact on the of- 
fice. 


What do you mean by a voice message 
system? 


Getting a message from point A to 
point B without there having to be 
someone at the other end. All too of- 
ten, the person you call is in a meet- 
ing or away from their desk, so you 
leave your number. They return your 
call and now you're away from your 
desk, so they leave a message and so 
on and so on. 

How much more efficient we could 
all be if you could simply leave your 
message in electronic storage for 
them — and do that using a terminal 
that I can operate without having to 
study a 50-page manual. 

These fancy new PBXs are too com- 
plicated, with all the codes and but- 
ton-punching, for most people. The 
average user learns how to perform 
two or three functions at the most. 
And the same is true for every ser- 
vice. 





The DP manager must plan carefully so 
that user needs are satisfied, mustn't he? 


Absolutely. First, though, he must 
have a top-level mandate for what 
the DP department should be doing. 
Then he needs a good strategic plan; 
you have to devote a portion of your 
time to planning, even if you're nota 
planner yourself. 

Talk to the corporate development 
people. They have very good ideas, 
they have a methodology and they 
have a hunger to do something real 
for the corporation. 

And understanding user require- 
ments is very important. I heard a 
story about a high-level general who 
was asked what he needed to make 
his life easier. Do you know what he 
said? “If only someone could auto- 
mate my calendar, I’d be happy with 
data processing for the next five 
years.” ; 

Simple systems to solve genuine, 
everyday problems — that’s what we 
all need. 





Contel Information Systems, Inc. is a 
new subsidiary of Continental Telephone 
Corp., formed by the merger of Network 
Analysis Corp. and the Internationl 
Computing Co. 

Network Analysis was formed by Frank 
and others in 1969 and counts many For- 
tune 1000 firms among its clients. 

Network Analysis has just published a 
60-page report entitled ‘Planning and 
Developing Integrated Telecommunica- 
tions Systems in the 80s,” which is avail- 
able free by writing Network Analysis 
Corp., 130 Steamboat Road, Great Neck, 
N.Y. 11024. 2 









































































(Continued from Page 17) 

Data and text. People are actively 
combining word processing and data 
entry for inquiry networks today, 
simply because it makes sense to use 
the existing DP networks for inter- 
office mail and for text messages. Al- 
though there is a great deal of text 
and data integration, very little exists 
yet in terms of graphics, voice, fax or 
image material. 


How are most businesses commu- 
nicating today? 


The overwhelming majority are 
communicating for limited func- 
tions, but over a wide geographic 
area. 

Probably the most widely used on- 
line application is order entry. By 
definition, that means all order entry 
points are connected to a common 
file, be it distributed or centralized 
— usually the latter. 


What kinds of networks are these 
businesses utilizing? 


Most are very conventional in na- 
ture. They employ leased lines and 
star configurations where there is 
usually a single host to which each 
terminal is connected. 

There are local controllers and con- 
centrators, mainly to reduce the 
number of lines involved. And that’s 
about it. 


What's the state-of-the-art system 
in integrated voice and text net- 
works? 


Well, there are several manufactur- 
ers, such as IBM and Wang, that offer 
a digitized voice mail system, where 
voice information is converted into a 
digital bit stream, thén stored on a 
magnetic disk. This provides features 
such a eliminating pauses, editing 
or even interspersing text, data or 
coded material. This is done with 
standard phone lines from the PABX 
to the minicomputer and digital disk 
file. 

There is a problem with integrating 
them, however. You can’t packet- 
switch voice, because it has to be re- 
constituted into an analog signal at a 
very rapid repetition rate. If a packet 
drifts around through a switched 
network for a significant fraction of a 
second, the voice message is inter- 


, Tupted. 


Packet technology today is simply 
unsuitable for voice. For that matter, 
it isn’t suitable for facsimile, video- 
conferencing and the like, either. 


Many companies want to send 
video or images,. though. What 
should they do? 


Twisted pairs can be pushed up to 
about 56K bit/sec, which might seem 
satisfactory, but if you need to send 
high-speed fax or full-motion-video- 
conferencing, it’s not nearly enough. 
You may need. to put in wideband 
digital or analog facilities, but these 
don’t need to be integrated either. 

The fax machine or the videocon- 
ferencing room are in fixed locations 
— no one wants to move them 


around — so all you have to do is run 
one heavy trunk cable to that point, 
then out to the microwave antenna 
on the roof. 


What would a microwave antenna 
or earth station cost? 


A fully-equipped, two-way satellite 
earth station costs not less than 
$250,000, possibly more. But a re- 
ceive-only station would cost less 
than $10,000. 

That brings up an interesting point. 
A lot of teleconferences involve a 
presentation outward, such as a new 
sales plan, with a question and an- 
swer session afterward. Some busi- 
nesses already utilize one-way video 
broadcasting outward and two-way 
switched voice return. 


Would this trunk cable you men- 
tioned be part of a lec2!-2rea net- 
work? 


No. It would be a separate, dedicat- 
ed line. 


There seems to be a problem, then, 
in installing a local-area network if 
you don’t know what services you 
expect from it. 


Well, some of the first users may be 
experimenters who want to find out 
what the system will do. Others will 
simply want to reduce the cabling, 
where many conventional data and 
text terminals are installed. The mo- 
mentum will grow slowly, and I ex- 
pect that by the late ‘80s we will see 
more open-ended and managerial 
support systems installed. It’s a real 
problem for users to project what 
their service needs for 1990 are going 
to be. 

There is no way to know except by 
taking the evolutionary steps. 


Isn’t that rather risky, considering 
all the products on the market and 
the fact that, once a particular tech- 
nology is installed, the firm is pret- 
ty much committed to it? 


Indeed it is, and this is why users 
would like to adopt standards for 
protocols and make software and 
hardware commitments allowing 
open, integrated networks for at least 
a decade. The idea is to be able to 
plug any gadget from any vendor 
into the wall and have it talk, as nec- 
essary, to gadgets from any other 
vendor. 

Now everyone knows that isn’t pos- 
sible. That’s not the vendor's fault; 
it’s an embryonic user market in 
terms of specific requirements. Ven- 
dors can’t develop universal, fin- 
ished protocols for all purposes and, 
of course, they don’t choose to stan- 
dardize, except slowly and as serves 
their own business objectives. 


How does the user minimize the 
risks? 

Our view is that there is an opti- 
mum course of action for network 
planning for the next five years or 
so, which hopefully maximizes cost- 
effectiveness and minimizes the risk 
of choosing the wrong standard or 
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network architecture. 

Briefly, it consists of the following 
points. 

First, limit your objective. Presume 
that in 1985 or 1986 you can have a 
network that interconnects comput- 
ers from two or three vendors — you 
must limit the number early on — 


There are several 
voice mail 
systems that 


that will interconnect word proces- convert 

no more — and. aimilary, equpt [ay Surevmnation into a 

ment from terminal vendors. digital bit stream 
Second, do not anticipate incorpo- and store it on 

rating voice or wideband image bit- . 

stream material in the same network. disk. 


We don’t believe the technology will 
be mature and the need probably 
‘won't be that great, since you can al- 
ways wire from point to point. 

Third, proceed to evolve toward 
your limited objectives for 1985 or 
1986. 

That involves analyzing the exist- 
ing installed networks. Many large 
user organizations now have multi- 
ple data networks.that were installed 
for single applications, such as order 
entry or customer service. Some em- 
ploy old protocols, such as async, bi- 
sync or whatever. 

In addition, some of the software to 
control these old networks may be 
bundled at the host level. These net- 
works must first be identified, then 
analyzed according to a common ref- 
erence. The most convenient com- 

mon reference today is the Interna- 
tional Standards Organization [ISO] 
seven-level conceptual open-systems 
model. 

It may be that no vendor ever im- 
plements that model exactly as de- 
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fined, or that no user will want it ex- 
actly that way. However, it is very 
useful in determining where the 
functions are performed and by 
what. 

With this information in hand, the 
user can then define a migration 
strategy by which he can move from- 
his present networks and control 
software toward his version of a lim- 
ited, integrated and open network 
for the next five years. This migra- 
tion can be done simply by modify- 
ing existing systems programs and 
applications one by one as they come 
up for routine maintenance. 

The idea is to separate the network 
control functions, moving from con- 
trol at the mainframe toward control- 
lers located in the network, then re- 
place homegrown software and 
protocols with those with standards 


which are likely to be maintained by 
the major manufacturers. 


And what standards would you 
recommend? 


It’s hard to know what the most ro- 
bust standards will be in the long 
term, but you can be pretty sure that 
X.25 — which I think is now sup- 
ported by every major vendor — will 
live and grow if anything will. The 
subsequent levels 4 and 5 of the ISO 
model have been distributed for 
comment; we can hope they will be 
usable. Obviously, IBM’s SNA stan- 
dards will also be supported. IBM has 
changed SNA a great deal over the 
years, but they have done so in an 
evolutionary way without discarding 
the early standards. Maybe that will 
be necessary some day, but IBM will 
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try to avoid it and we can hope any 
user adopting it will be able to sur- 
vive with it. 


Do you see a bright future for 
computers and_ telecommunica- 
tions? 


Indeed. The computer has been 
wed to communications for some 10 
years now, for example, through air- 
line reservations systems and on-ine 
order entry. This is only the tip of 
the iceberg. 


Will IBM and AT&T eventually 
compete? 


Well, AT&T has been in head-on 
competition with IBM for some time 
now, selling Ti: type Corp. termi- 
nals. Satellite Business Systems, a 
common carrier in which IBM owns 
one-third stock, is another example. 
The two have been in direct competi- 
tion for a long time. 


Is AT&T likely to build and sell 
computers? 


No way, as far as large mainframe- 
data processing systems. With the ex- 
ception of Unix, Bell has not done a 
great deal with systems programs 
and they are the heart of any data 
processor. Most users are committed 
to their MVS or IMS and are unlikely 
to change. 

However, Bell is likely to consider 
anything that grows out of the tele- 
phone instrument or a terminal, in- 
cluding executive workstations and 
the processors to back them up, or 
even intelligent television sets with 
two-way capability. 

It may seem strange now to envi- 
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sion an AT&T television set, but that 
is a great deal more likely than an 
AT&T 3081. 

And it’s equally likely that we'll see 
an IBM television set in competition 
with the AT&T set when they both 
have a microprocessor, extended dig- 
ital storage and the capability -for 
two-way communication both in 
software and information — all on 
top of the original entertainment 
function. 


Harold Folts - Senior Engineer of the National 
Communications System of the Federal 
government, and a leading participant in standards 
development activities. 


P.D. Moulton - President of Moulton and Company, 
with twelve years of technical and management 
experience in voice and data communications. 


Motorola Inc. 

Northern Telecom, Inc. 
Pacific Telephone & 
Telegraph 

RCA 

Satellite Business Systems 
Sony Corp. of America 
Texas Instruments 


Third Wave 
Communications 


Tymenet 

Tymeshare Corp. 

Western Electric 

Western Union 

Telegraph Co. 
Westinghouse Electric Corp. 
Xerox 


ira Cotton - Senior associate in the Management 
and Information Systems Division of Booz, Allen 
and Hamilton, Inc., where he is directing consulting 
assignments in office automation and 
communications networks. 


Walter Ulrich - President of Walter E. Ulrich 
Consulting in Houston and is a noted expert on 
electronic mail, office automation, and the 
convergence of computers and communications. 


ContTel information Systems - The largest profes- 
sional organization dedicated to the practice of network 
science. As telecommunications consultants, ConTe! 
works on projects for industry and government, as well 
as presenting quality education for corporate clients. 


Could this be why Zenith Corp. 
has built telephone capability into 
its high-end television sets? 


Most definitely. Zenith under- 
stands these advanced capabilities 
for mixing media and will no doubt 
be attempting to lead the way. And, 
of course, AT&T is observing this 
with the greatest interest. 
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(Continued from Page 18) 
and at a different bandwidth. 
The choices are incredible; 
the differences are large. 
What's clear is the field is 
changing very, very quickly. 
The products have not stabi- 
lized. Unless the need is ur- 
gent, my advice is to wait a 
while. 


How long? 


It will be at least a year be- 
fore the weak companies fail 
and the dust settles enough 
for us to see the likely suc- 
cessful implementation. 


And what if the need is ur- 
gent? 


The danger is that all these 
different, heterogeneous sys- 
tems will be put in place in 
small pockets of the country 
or industry and then we'll 
face an enormous incompati- 
bility problem. 

I see no way to avoid that. 
As a consequence, a market 
will arise for gateways, such 
as We see now for protocol 
converters that will be used 
to provide data flow be ween 
incompatible networks. 


Isn’t anyone trying = 2s- 
tablish standards? 


The IEEE Group 802 is, but 
in their infinite wisdom they 
have established three stan- 
dards, which seems to me to 
be no standard at all. One 
they have agreed upon is a 
CSMA/CD: [Carrier Sense 
Multiple Access/Collision 
Detect] looseband scheme 
similar to Ethernet. 

The other two are token- 
passing schemes, one on a 
broadband CATV coaxial ‘bus 
and the other on a twisted- 
pair ring. 

It’s not clear that any of 
these is the right access 
method. Every day, in the 
technical and industrial liter- 
ature, we see new sugges- 
tions for access schemes re- 
ported on, many of which 
are uniformly better those 
being considered. 


For example? 


Well, take the matter of taps 
again. A passive tap is better 
than an active one. Ethernet 
uses active electronics at the 
cable for the tap. The reason 
it does so is to avoid loading 
the cable with stray capaci- 
tance. 

One can design passive 
taps, using inductive cou- 
pling, which can also detect 
the direction from which in- 
terfering signals come. This 
allows access methods based 
on knowledge of which di- 
rection competing _ traffic 
moves. 
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Electrical engineers know 
how to design this kind of 
technology — and computer 
scientists generally do not — 
but it has not been explored 
or considered by members of 
the standards committee. It’s 
a difficult dilemma. The field 
is too young from a technical 
view to establish a standard, 
but the demand from indus- 
try for a standard and for 
products is there now. 


So what do you see occur- 
ring? 


ty guoin—— 


This mixed standard from 
the IEEE group will be adopt- 
ed and it’s likely that in a 
few years a new and better 
standard will be accepted, 
which will cause some prob- 
lems in upward compatibil- 


ity. 


Can’t anyone else establish 
a standard? 


Perhaps CCITT or ISO, if 
things go to an international 
level, but I haven’t seen 
much from them. I believe 


ISO is cooperating with IEEE 
on their standards. But I 
don’t see how any group can 
do a good job on standards. 
It’s too soon and there is not 
yet a sufficient basis for a 
standard. 


Then, it seems, products 
will continue to proliferate? 


Yes, and the problem of 
connecting these incompati- 
ble networks will be big 
business. We seldom have 
(Continued on Page 96) 


Unless you 
urgently need a 
local-area 
network, my 
advice is to 
wait a while. 
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Because the Teletype’ 4540 terminal is so reliable, there's one feature 
people rarely see—its unique ability . SSS its own problems. 


Built into every component of the - 


Se ORG IF nostic system 


activated by a simple yet thorough nes a an instant, a visual display tells 
you where the problem lies. Whether it's in the communications facility 
or in the terminal itself. 


If it’s in the terminal, the 4540's compact modular design makes tt 


easy to swap components and get \ 
lhe 4540 also offers a wide variety of applications-onented 


back on line in a hurry. 


printers. Plus a long list of standard features that let it adapt to human 
beings, instead of the other way around. 
The full-featured, reliable Teletype 4540. You may never need its 


self-diagnostics, but it sure won't hurt to know they're there. 
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Not just another 3270-compatible tube. 


Teletype Corporation. 5555 Touhy Ave., Dept. 3212-F, 
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Developed by for a symposium Sponsored by (n Cooperation with ang 
Philip Morris incorporated Communic attore: ‘The Colgate Darden The. School ae 
mnanates Graduate Schoo! ot ot 
of Business Administration —_ University of Pennsytvania University of 


University of Virginia Southern Calttornie 


In April 1981, a two-day symposium, ‘“Communica- 
tions in the Twenty-first Century” was held in Rich- 
mond, Va. It was sponsored by The Colgate Darden 
Graduate Schoo! of Business Administration, Universi- 
ty of Virginia, in cooperation with The Annenberg 
School of Communications, University of Pennsylvania, 
and The Annenberg School of Communications, Uni- 
versity of Southern California and funded by Philip 
Morris, Inc. Before an audience of over 400, speakers 
discussed virtually every aspect of communications. 
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University, explained how flows of communication in 
the history of mankind have accelerated: 

“From spoken language to writing: at least 50 million 
years. 

“From writing to printing: about 5,000 years. 

“From printing to the development of sight/sound 
media (photography, the telephone, sound recording, 
radio, television): about 500 years. 

“From the first of the sight-sound media to the mod- 
ern computer: fewer than 50 years. 


Elie Abel, professor of communication at Stanford “The year 2001 will be on us before most contempo- 
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A History of Telecommunications Technology, an 8- 
foot by 42-foot time chart was developed by Philip Mor- 
ris, Inc. for the symposium and presented to the Sci- 
ence Museum of Virginia. The chart is available as a 
poster. To order the poster or the book, write Joan Me- 
bane, manager of communications research, Philip 
Morris, Inc., 100 Park Ave., New York, N.Y. 10017. 
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raries have digested the implications of the discover- 
ies and inventions already accomplished.” 

Arno A. Penzias, Nobel laureate and executive direc- 
tor of research for Bell Laboratories’ Communications 
Sciences Division, said, “Technologists dream of a hu- 
man-machine interface that will offer flexibility, feed- 
back and freedom from physical contact. Such an in- 
terface would let us talk to the machine and have it 
understand and respond. The burden of understanding 
would shift from the person to the machine. “Designing 
and building such an interface will not be easy, but 


Peg 


Printed Greats: Electronics cxcutty 
asvaces oe preted crout sage wen use Shown se es os ae ere 
or compost orsed We a continuous beam of vase 
cccurred severat years afer the ise was, 
overt 


Sate ego: Ts one np 


opment ste ware cs pau cae 


Common sens ACA 5 Proect 
‘Score was the fst demonstt ation of the 
potential of satentes 10 pronde commu 
smcatons trom space 


— 


Atagoenc Batten (100) Magnet 0s 
(whte Gots) move at hgh speeds 10 perform 
memory and log functions tach Dube 
(ess than 1) 10.000 of an inch on Guameter 
16 comtanned 1 then ayer of crystat 


Rae Shares eae Tne shag ected 
Dased wtormation 10 


computer bases 
‘mom bem a contra compute weap tts 
at Gewices Such as grape Onplay nets 


Mert Rae Waves reich Hertz was the 


Pony Expres. A nentany env es 
Pras 10 


come Chan wens 


there are grounds for optimism. Until recently, the cost 
of creating such specialized computers was prohibi- 
tive for all but the most important applications. By the 
use of advanced computer-aided design techniques, 
however, it should soon be possible for almost anyone 
with a particular need to design a specialized comput- 
er to meet that need. Computer users will act as com- 
puter designers, using one kind of friendly interface to 
help create others.” 

John Wiley & Sons published the proceedings in the 
book, ’Communications in the Twenty-First Century.” 
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(Continued from Page 20) 
(Rehert) 
How does the firm or the DP man- 
ager plan for these emerging tech- 
nologies? 


They must keep options open. 
What we term data today is evolving; 
voice store-and-forward technology, 
for example, is emerging as a basic 
messaging capability. Programming 
data processing systems is a tech- 
nique transferable to how you will 
use other media, such as voice, video, 
image and the like. 

Someone now planning for three to 
five years from now should antici- 
pate that some of the relationships 
between data storage and processing 
functions, new technologies and ad- 
ditional media will evolve. 


And only the DP manager can pro- 
vide this knowledge and awareness 
for the firm? 


DP managers who understand their 
company’s business plan and tech- 
nology have the best potential to ac- 
complish these goals. Many people 
outside the technology are afraid of 
it, and the DP manager must build a 
trust and an interdependency to 
make the business strategy work. As 
companies develop information 
business opportunities based on 
their original business, this partner- 
ship is critical. DP managers who can 
develop this kind of trust and rela- 
tionship will, in my opinion, find 
themselves more respected, more re- 
warded and more fulfilled in their 
work. 


Bell Laboraties was established in 1925 
as the research arm of the Bell System. Its 
first scientists came from Western Elec- 
tric Co., but were joined by AT&T col- 
leagues in 1934. Bell Labs now employs 
over 23,000 people at 18 locations. 

Bell Labs is probably the most signifi- 
cant research group in the world. It holds 
patents on over 18,000 products, includ- 
ing the original transistor and the first 
cathode ray tube. Four Bell Labs scien- 
tists have received the Nobel Prize for 
their work. Along with encouraging inno- 
vation, a liberal attitude toward patent li- 
censing and publications exists to foster 
sharing knowledge and information. @ 


(Continued from Page 93) 
(Kleinrock) 

seen such a situation, although an- 
other example is the demand for 
small business computers in the last 
two or three years. The market is pro- 
liferating and many products per- 
form at a lower level than business 
requires, yet the businesspeople 
don’t understand why. 

Businesspeople basically don’t give 
a damn about the details of comput- 
ing; they just want the system to 
work. Many vendors pretend to pro- 
vide service and never explain the 
complexity, the difficulty of making 
the system perform as it should, and 
the cost of software development — 
and the agony that accompanies it. 


Didn‘t Xten offer a solution to the 
problem? 


Yes, but unfortunately it was with- 
drawn from the market last year. The 
idea was that it would take some in- 
building communications systems, 
such as Ethernet, and provide build- 
ing-to-building communication, say 
within a city, via microwave radio, (a 
multiaccess distributed channel), 
pipe that to an earth station and then 
use satellite communication between 
cities. 

Isacomm and possibly Macomnet 
might be offering products very sim- 
ilar to Xten, so all is not yet lost. 


So there may, in fact, be some light 
at the end of the tunnel. 


Of.course — after all, we are a na- 
tion of optimists. The ability to inter- 
connect your local-area network 
with a city or a national or even a 
global network is extremely attrac- 
tive and likely to come about. You 
would want access to value-added 
networks as well, and these new sys- 
tems should provide that. 

You can’t afford to be isolated. You 
need to be connected with the rest of 
the world, and the many new capa- 
bilities from modern computer/com- 
munications technology provide the 
means to accomplish exactly that. 

The trick is to identify when the 
various components of technology 
have matured enough to make your 
investment worthwhile. & 


if you're last on 

the routing list, 
you're behind 

in your reading. 


Get off the routing list and on to the subscriber list. 
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SOLVE THE STORAGE 
SHORTAGE 


with ten multi-user megabytes 


CompuStar’s 8-inch Winchester 


If you could think of just one way to im- 
prove our phenomenally popular Super- 
Brain, what would it be? More disk 
storage? Well, we already thought about 
it. And for only a few thousand dollars for 
a whopping 10 megabytes of lightning- 
fast storage, it’s nothing short of another 
major breakthrough! From the company 
that wrote the book on price/perfor- 
mance... Intertec. 


Our New CompuStar™ 10 Megabyte 
Disk Storage System (called a DSS) 
features an 8 inch Winchester drive 
packaged in an attractive. compact 
desktop enclosure. Complete with disk. 
controller and power supply. Just plug it 
into the Z80 adaptor of your SuperBrain 
and turn it on.* It’s so quiet, you'll hardly 
know it's there. But, you'll quickly be as- 
tounded with its awesome power and 
amazing speed. 


*Some models require hardware/software modification. 


Intertec’s exclusive 255 User Controller 


The secret behind our CompuStar DSS 
is its unique controller/multiplexor. It 
allows many terminals to “share” the 
resources of a single disk. So. not only 
can you use the DSS with your Super- 
Brain, you can configure multiple user 
stations using our new series of Compu- 
Star™ terminals, called Video Processing 
Units or VPU‘s™, 


Four CompuStar VPU's are available. 
At prices starting at less than $2,500. 
Some models are designed to operate as 
stand-alone microcomputers. with inter- 
nal disk storage. Just like your Super- 
Brain. Each model features its own 64K of 
RAM and can be “daisy-chained” into a 
powerful multi-user network. Just connect 
one VPU into the next. Using easy-to- 
install cable assemblies. Connect up to 
255 users ina single system. One at a 
time. As you need them. 


Whether you need an extra 10 
megabytes for your SuperBrain or an 
enormous multi-user network. the 
CompuStar™ DSS solves your storage 
shortage problems. Sensibly. And 
economically. Plus, your investment is 
protected by a nationwide service net- 
work with outlets in most major U.S. 
cities. Providing efficient on-site or depot 
maintenance. 

Get a demonstration of this extraor- 
dinary new system today. Call or write 
now for the name and address of your 
nearest CompuStar decler. 
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2300 Broad River Rd. Columbia. S.C. 29210 
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It pays for itself in a few months 
by putting the squeeze on your line costs 


MICOM's Micro800/2 No-Frills™ Data Concentrator offers 
you a deal that’s too sweet to pass up, because it pays for 
itself in what it saves you. Fer example, if you're supporting 
four terminals located 20 miles from your minicomputer, 
you can concentrate their data onto one telephone line 
rather than four. Depending on the traffic and your local 
phone charges, the savings on your phone bill alone will 
usually cover the concentrator cost in six to eight months— 
Solaat=} (aa) =som (otoioe 

An 8-channel model will pay for itself much more 
quickly. And when modem costs are included, even a 2- 
channel version supporting a single CRT and a printer can 
pay for itself in less than a year. 


Tata 


ESI LR filer | hae fi EM Le ELUe 


That's not all. MICOM’s Add-on Data Link Control 
(ADLC™) provides automatic error detection and correc- 
tion as a free bonus—transparently+-saving you the cost 
of reruns as well. 

It's not a gamble. You can't lose. What's more, the 
Micro800/2's do-it-yourself installation and troubleshoot- 
ing make it all very simple, and wnits plug in without 
changes to existing hardware or software. Typical prices 
range from $1,050 for a 2-channel version, to $1,400 for a 
4-channel model, and $2,200 for an 8-channel unit. 

Call or send today for a 10-page color brochure de- 


scribing the Micro800/2 and its applications. Six months 
from now, you'll be glad you did. 





Concentrate. 
It saves you money. 
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